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PR  EFACE 


The  Author  desires  to  express  to  the  pubHc  his  gratification  at  the 
favoorable  reception  of  the  two  former  editions  of  "  The  Forester," 
as  it  indicates  that  the  spirit  of  improvement  is  rapidly  progress- 
ing among  all  interested  in  Arboriculture.  With  a  view  to  render 
the  book  still  more  worthy  of  continuance  in  public  favour,  it  has 
been  carefully  rewritten,  and  many  new  sections  upon  important 
subjects  added,  for  the  purpose  of  making  it  still  better  adapted 
as  a  complete  guide  in  all  forest  operations ;  in  short,  it  has  been 
so  much  enlarged  and  improved,  that  it  may  be  considered  in 
every  respect  a  new  book. 

Since  the  appearance  of  the  Second  Edition  in  1851,  the  Author 
has  been  very  extensively  employed  by  landed  proprietors  in  all 
parts  of  the  country,  in  surveying  and  reporting  on  the  present  state 
and  future  management  of  plantations,  and  of  grounds  adapted  for 
planting.  His  observations  and  experience  have  thereby  been  very 
much  extended,  inasmuch  as  each  district  usually  presents  some 
distinctive  and  peculiar  features,  arising  from  the  nature  of  the  soil, 
aspect,  and  elevation  above  the  sea :  and  the  whole  practical 
results  from  this  extended  and  varied  field  of  operations  have  been 

embodied  in  the  present  edition  of  "  The  Forester.'^    In  it,  as  in 

» 

the  former  editions,  the  Author  has  confined  himself  entirely  to 
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the  results  of  his  own  experience  in  forest  operations  ;  and  his 
first  aim  has  been  that  of  mating  his  work  plainly  and  practically 
useful  as  a  forester's  guide. 

As  the  Author  continues  to  survey  woodlands,  and  to  report 
on  them,  he  has  considered  it  judicious  to  devote  a  section  of  this 
book  to  an  explanation  of  his  mode  of  Reporting.  The  subject 
of  keeping  the  Forest  Accounts  has  also  been  for  the  first  time 
taken  up  in  the  present  edition ;  and  a  section  has  been  added 
containing  a  complete  system  of  Forest  Book-keeping,  with  ex- 
amples of  all  the  various  Books,  and  full  explanations  regarding 
them.     This  will  he  found  in  the  first  section  of  Chapter  XIII. 

With  these  brief  remarks,  he  again  commits  his  work  into  the 
hands  of  the  public. 


17  MiNTO  Stmeet,  Edinburgh, 
Nov,  30,  1860. 
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CHAPTER    I. 

SECTION  I. ^A  SHORT  OUTLINE  OP  THE  HISTORY  OF  ARBORICULTURE. 

1.  There  can  be  little  doubt  that  the  culture  of  trees  occupied  the  atten- 
tion of  man  from  the  earliest  ages.  Though  it  may  seem  fanciful  to  carry 
back  the  art  to  the  progenitor  of  our  race,  yet,  when  we  consider  how  cer- 
tainly these  noblest  growths  from  the  soil  must  have  attracted  his  wonder 
and  excited  his  admiration,  and  how  many  of  them  must  have  contributed 
to  furnish  him  with  the  means  of  subsistence,  it  is  scarcely  an  extreme 
assumption  that  he  may  have  devotee^  some  degree  of  care  to  their  cultiva- 
tion ;  and  if  the  art  of  gardening  is  entitled  to  claim  its  origin  from  the 
garden  of  Eden^  that  of  forestry  may,  on  similar  grounds,  claim  the  same 
antiquity. 

2.  Passing  from  this  early  period,  we  learn  from  the  history  of  Solomon, 
king  of  the  Jews,  that  he  was  well  acquainted  with  the  nature  of  plants ; 
and  we  may  safely  infer  that,  in  the  extensive  gardens  and  pleasure- 
grounds  of  that  wealthy  and  intellectual  sovereign,  there  had  been  no  small 
attention  paid  to  the  rearing  of  trees  both  for  ornamental  and  useful  pur- 
poses. From  his  example,  and  from  his  ability  to  introduce  many  different 
species  of  trees  from  the  countries  to  which  his  ships  sailed,  he  would  estab- 
lish tree  culture  to  a  considerable  extent  among  his  nobles  and  others  having 
estates  in  his  provinces;  so  that  the  deduction  from  this  is,  that  in  Judea 
arboriculture  was  practised  and  understood  at  a  comparatively  early  period. 

3.  The  Greeks,  who  were,  in  their  day  of  power  at  least,  a  highly  intel- 
lectual people,  and  who  lived  for  the  most  part  on  a  fertile  soil  and  in  a  salu- 
brious climate,  would,  at  an  early  period  in  their  history,  appreciate  the  advan- 
tages of  tree  culture  both  for  useful  and  ornamental  purposes.  It  is  to  be 
inferred^  therefore,  that  they  too  were  arboriculturists  to  a  pretty  large  extent. 
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4.  But  of  all  the  nations  of  antiquity  the  Eoman  was  the  greatest  in  the 
cultivation  of  trees ;  and  of  this  we  have  ample  proof  from  the  writings  of 
Pliny.  In  fact  it  is  well-nigh  certain  that  the  Romans  were  the  first  to 
introduce  foreign  trees  into  Britain,  as  well  as  the  first  to  teach  our  fore- 
fathers in  regard  to  the  general  cultivation  of  this  class  of  produce.  They 
were,  in  the  common  sense  of  the  word,  Foresters ;  for  we  leam,  from  the 
author  named  above,  that  they  planted  and  reared  coppice  woods  for  poles 
to  support  their  vines,  and  for  various  other  useful  purposes,  and  that  they 
planted  willows  for  basket-making  and  other  wicker-work.  It  is  also  stated 
that  they  had  forests  on  their  hills,  from  which  they  cut  timber  for  building 
purposes. 

5.  At  what  particular  period  in  the  history  of  Britain  tree  culture  was 
first  commenced  we  have  no  reliable  information;  but  there  can  be  no 
reasonable  doubt  that  the  Bomans  were  the  first  to  introduce  the  art,  at 
least  to  any  important  extent  It  is  but  reasonable  to  suppose  that,  pre- 
vious to  the  invasion  by  the  Bomans,  the  inhabitants  of  both  England  and 
Scotland  were  too  rude  and  ignorant,  as  well  as  too  much  harassed  by 
their  party  wars,  to  be  able  to  benefit  themselves  by  planting  trees  to  any 
extent. 

6.  The  first  reliable  account  we  have  in  reference  to  the  planting  of  trees 
in  Britain,  is  that  given  by  Holinshed,  who  states  that,  in  the  reign  of 
Henry  VIIL,  "  plantations  of  trees  began  to  be  made  for  purposes  of  utility.'' 
In  1523,  one  Fitzherbert  wrote  a  work  on  planting. 

7.  In  Brit.  Topo.,  p.  61,  Gouch  says  that,  before  the  year  1 597,  Gerard 
had  1100  different  plants  and  trees  in  cultivation. 

8.  From  the  date  last  noted  up  to  1664,  when  Evelyn  published  his 
Sylva,  many  trees  were  introduced  into  England,  and  cultivated  by  private 
proprietors  in  their  gardens  and  on  their  pleasnre^nnds.  and  espedaUy 
on  those  at  Fulham  Palace,  the  seat  of  Bishop  Compton. 

9.  Evelyn's  Sylva  is  a  voluminous  work  on  the  subject  of  planting  and 
rearing  trees,  and  his  quaint  way  of  recording  his  views  is  rather  amusing. 
He  was  a  chief  authority  on  arboriculture  in  his  day,  and  in  his  writings  he 
enters  very  fully  into  the  modes  which  were  by  him  adopted  in  reference  to 
planting,  pruning,  and  thinning.  From  the  information  contained  in  his 
work,  many  proprietors  would  no  doubt  plant  pretty  extensively;  and,  as  he 
was  a  man  of  very  considerable  natural  taste  and  ability,  he  would  be  con- 
sulted personally  on  the  subject  of  which  he  wrote  so  much.  He  seems  to 
have  been  very  fond  of  clipped  specimens  of  evergreens,  which  were  in 
great  fashion  in  his  day ;  but,  from  his  writings  in  general,  it  is  evident  that 
he  was  more  a  promoter  of  the  planting  of  valuable  timber  plantations  than 
of  gardening  or  ornamental  planting. 
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10.  From  thd  fact  of  the  Botanic  Gardens  at  Edinburgh  having  been 
founded  by  Dr  Balfour  in  the  year  1680,  it  is  to  be  inferred  that  about  this 
time  not  only  was  planting  in  progress  in  Scotland,  but  also  that  a  very 
considerable  taste  for  botanical  pursuits  had  risen  up  in  the  country.  From 
the  catalogue  of  plants  grown  in  these  gardens  about  the  time  we  refer  to, 
and  published  by  Mr  Sutherland,  their  curator,  in  1683,  it  would  seem  that 
the  cedar  of  Lebanon  had  been  introduced  into  them  that  year. 

11.  After  the  year  1700,  it  would  seem  that  the  greater  number  of  our 
large  landed  proprietors,  both  in  England  and  Scotland,  began  to  plant  on  a 
somewhat  large  scala  Brown — well  known  by  the  appellation, ''  Capability 
Brown" — laid  out  and  planted  many  places  between  the  years  1730  and 
1760.  Perhaps  Syon  House,  one  of  the  seats  of  the  Duke  of  Northumber- 
land, may  be  stated  as  the  most  important  of  these  in  point  of  variety  of 
kinds  planted.  At  this  place  there  are  many  fine  specimens  of  old  trees,  of 
all  the  important  sorts  known  in  the  country  at  the  time  of  their  being 
planted. 

12.  From  gleanings  made  from  old  writers  on  the  subject  of  planting,  it 
is  certain  that,  in  Scotland,  tree  culture  had  commenced  to  some  extent 
about  the  middle  of  the  seventeenth  century.  From  Dr  Walker's  Essays 
we  learn  that  the  lime-tree  was  planted  at  Taymouth  in  1664!,  the  silver  and 
the  spruce  firs  at  Inveraray  in  1682,  the  black  poplar  at  Hamilton  in  1696, 
the  horse-chestnut  at  New  Fosso  in  1709,  the  Weymouth  pine  at  Dunkeld 
in  1725,  and  the  larch  at  the  same  place  in  1741,  the  English  elm  at  Dal- 
mahoy  in  1736,  the  Norway  maple  at  Mountstewart  in  1738,  and  the  cedar 
of  Lebanon  at  Hopetoun  in  174«3.  These  gleanings  prove  that  a  taste  for 
the  cultivation  of  the  various  sorts  of  trees  had  sprung  up  among  the 
landed  proprietors  of  Scotland  at  a  comparatively  early  period. 

13.  In  the  year  1700  there  were  upwards  of  1000  acres  enclosed  and 
planted  in  the  New  Forest,  Hampshire. 

14.  It  would  seem  that  in  Scotland,  among  the  first  who  planted  trees 
IB  large  masses  for  profitable  use,  was  Thomas,  Earl  of  Haddington.  He 
b^an  to  plant  extensively  at  his  seat,  Tynninghame,  in  East  Lothian,  in 
1705.  This  nobleman  wrote  a  treatise  on  forest  trees,  and  published  it  in 
1733.  In  his  work  he  says,  "  I  will  be  bold  to  say,  that  planting  was  not 
well  understood  in  this  country  till  this  century  began.  I  think  it  was  the 
late  Earl  of  Mar  that  first  introduced  the  wUdemess  way  of  planting  amongst 
US ;  and  veiy  much  improved  the  taste  of  our  gentlemen,  who  very  soon 
followed  his  example.'' 

15.  The  wilderness  way  of  planting  referred  to  by  the  Earl  of  Hadding- 
ton, is  simply  a  plantation  with  openings  left  through  it,  as  vistas  fix)m 
some  given  point,  taken,  no  doubt,  from  the  English  style  of  the  time. 
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16.  About  the  year  1730,  the  planting  of  trees  in  large  Inasses  began  to 
be  very  generally  practised  all  over  the  country,  both  in  England  and  Scot- 
land. I  state  this  from  my  own  observations  on  the  plantations  which 
I  have  inspected  in  the  different  parts  of  the  kingdom. 

17.  Shortly  after  the  date  last  quoted,  from  the  great  demand  there  was 
for  young  trees  for  the  purpose  of  useful  planting,  nurseries  began  to  be 
established  for  their  culture.  It  is  to  be  inferred  from  Walker's  Essays  that 
public  nurseries  were  established  in  Scotland,  for  the  rearing  of  forest  trees, 
between  the  years  1730  and  1760. 

18.  About  this  time  one  Boutcher,  an  Edinburgh  nurseryman,  wrote  a 
treatise  on  the  rearing  of  forest  treea 

19.  The  Kew  Gardens  were  established  in  1760,  and  in  them  there  were 
collected  specimens  of  all  known  trees  ;  but  a  considerable  number  of  years 
previous  to  this  date  there  were  several  extensive  nurseries  in  England,  in 
which  were  reared  not  only  forest  trees,  but  also  all  the  foreign  plants  known 
at  the  time. 

20.  As  soon  as  public  nurseries  had  become  so  plentifiilly  and  extensively 
established  in  the  country  as  to  caut^e  competition,  and  consequently  to 
produce  a  supply  of  young  trees  at  a  reasonable  rate,  proprietors  commenced 
to  plant  on  a  large  scale ;  and  it  will  be  found  that  a  very  large  portion  of 
the  existing  plantaticTns  of  Britain  were  planted  in  the  latter  part  of  the  last 
century  and  the  beginning  of  the  present  one. 

21.  In  England  there  are  few  extensive  proprietors  who  have  not  a  large 
proportion  of  their  older  woods  of  from  sixty  to  eighty  years'  standing,  and 
of  their  younger  ones  from  forty  to  fifty  years,  indicating  that  a  large  amount 
of  planting  had  been  undertaken  and  performed  betwixt  the  years  1777 
and  1817. 

22.  The  same  remarks  are  applicable  to  the  age  of  the  greater  portion  of 
the  existing  plantations  in  Scotland.  For,  although  the  planting  of  trees 
for  profitable  purposes  was  undertaken  at  a  much  earlier  date  in  England 
than  in  Scotland,  still  the  proportion  of  plantations  of  this  description 
was  but  small  in  England  previous  to  1777,  and  I  think  it  will  be  found 
to*hold  good  that  the  larger,  proportion  has  been  made  since  the  daie  last 
named ;  and  in  making  these  statements  I  do  so  from  my  own  observa- 
tions. 

23.  In  the  latter  part  of  the  last  century,  and  in  the  beginning  of  the 
present  one,  the  chief  planters  in  Scotland  were  the  Duke  of  AthoU,  Lord 
Breadalbane.  and  Sir  J.  Grant  of  Strathspey.  No  doubt  others  planted  also 
extensively  in  a  comparative  sense,  but  the  plantations  of  any  one  of  those 
just  named  far  overbalanced  those  of  any  other  private  proprietor,  perhaps, 
in  Britain. 
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24.  After  1817,  and  until  but  lately,  it  would  seem  that  comparatively 
a  small  extent  had  been  planted.  This  circumstance  in  the  history  of 
Arboriculture  is,  in  my  opinion,  to  be  accounted  for  chiefly  from  the  feet 
that  a  lai^e  portion  of  the  plantations  which  had  been  made  previous  to 
the  date  last  named  had  not  succeeded  to  expectation,  and  that,  consequently 
not  only  the  proprietors  who  had  so  nobly  set  an  example  in  this  respect, 
but  also  others  who  purposed  to  plant,  were  deterred  from  their  praiseworthy 
exertions  to  improve  the  country,  from  seeing  the  generally  unremunerative 
success  which  followed  so  great  an  outlay  of  capital 

25.  That  partial  failure  should  have  followed  upon  extensive  planting  at 
a  time  when  the  advantages  ot  drainage  and  thinning  were  not  properly 
understood  nor  acted  upon,  is  not  to  be  wondered  at.  But  gradually,  and  as 
experience  was  obtained  on  the  subject,  light  was  thrown  on  it,  and  a  new 
era  was  brought  about.  This  era,  I  should  say,  may  be  dated  from  about 
the  year  1830,  as  previous  to  this  period  few  had  practised  drainage  to  any 
important  extent  on  land  before  planting  trees  upon  it,  and  as  few  had 
understood  the  necessity  and  advantages  of  judicious  and  systematic  thinning. 

26.  After  the  year  1830,  when  the  partial  drainage  of  waste  and  other 
lands  began  to  be  practised  for  the  planting  of  forest  trees,  and  when  even 
the  imperfect  system  then  adopted  was  found  to  operate  in  a  beneficial 
manner  on  the  health  of  the  crop,  many  proprietors,  especially  in  Scotland, 
commenced  to  plant  largely. 

27.  Some  time  previous  to  the  year  1830  the  advantages  of  thinning 
young  plantations  in  a  decided  and  systematic  way  had  become  somewhat 
understood,  but  even  then  much  remained  to  be  learned  by  those  who  had 
the  management  of  them  ;  and  even  still  it  is  only  on  a  very  few  places  of 
note  that  thinning  on  a  sound  principle  is  understood  and  acted  upon. 

28.  Within  the  memory  of  the  writer  vast  advances  have  been 
effected  in  the  mode  of  cultivating  trees,  from  the  results  of  which 
proprietors  are  now  expending,  with  full  confidence  of  realising  valu- 
able returns,  large  amounts  in  the 'improvement  of  their  properties  by 
planting ;  and  as  the  subject  has  now  become  one  of  the  greatest  import- 
ance to  this  country,  in  a  profitable  point  of  view,  it  cannot  be  doubted  that 
ere  long  still  greater  improvements  will  be  brought  out  in  reference  to  it, 
and,  consequently,  that  still  greater  advantages  will  arise  from  them  than 
have  yet  been  experienced. 

29.  Since  the  beginning  of  the  present  century,  a  large  number  of  new 
sorts  has  been  added  to  our  list  of  forest  trees,  chiefly  from  the  mountainous 
regions  of  India  and  America.  Many  of  them,  especially  of  the  pine  and 
abies  tribe,  are  doubtless  destined  to  become  of  very  great  importance  to 
the  country,  both  in  a  useful  and  ornamental  point  of  view. 
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30.  Several  pablio-spirited  proprietors  have  recently  planted  collections 
of  the  newer  sorts  of  trees  Jipon  their  grounds,  in  order  to  test  their  hardi- 
ness and  suitableness  to  our  climate.  Such  collections  are  graierally  termed 
arboretwms.  From  such  praiseworthy  exertions  there  is  no  doubt  that  ere 
long  we  shall  be  in  possession  of  ample  experience  in  regard  to  the  charac- 
teristics of  the  several  species,  and,  consequently,  will  be  able  to  discard 
such  as  may  be  found  unsuitable,  and  to  promote  the  increase  of  sndi  as 
are  likely  to  be  of  advantage  to  our  plantations. 

31.  Judging  from  such  undertakings  in  regard  to  the  introduction  of 
new  sorts  of  trees,  from  the  now  understood  beneficial  effects  of  judiciously 
thinning  plantations,  and  from  the  large  Extent  of  land  now  being  put 
under  them,  it  does  not  admit  of  a  doubt  that  arboriculture,  as  an  art,  is 
fast  attaining  that  degree  of  perfection  which  its  importance  demands,  as  a 
branch  of  rural  economy,  in  an  Island  countiy  like  Britain. 
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32.  The  cultivation  of  woodlands,  as  a  source  of  profit  to  the  proprietor, 
18  not  of  equal  importance  to  the  welfare  of  every  country.  In  any  country 
thinly  inhabited  by  man,  or  in  a  country  newly  taken  possession  of  by 
civilised  man,  such  as  America,  New  Zealand,  or  Australia^  natural  forests 
prevail  in  great  abundance  ;  indeed,  often  to  such  an  extent  that  the  new 
settlers  find  forests  of  timber  trees  to  be  a  mere  nuisance,  and  are  very 
frequently  obliged  to  destroy  them,  in  order  to  have  the  land  put  under  a 
crop  more  profitable  for  their  purpose  for  the  time  being.  I  am  aware 
that  this  is  frequently  the  state  of  things  relative  to  forestry  in  many  newly 
settled  districts  of  a  newly  discovered  countiy,  but  it  is  ultimately  a  very 
unprofitable  way  of  going  to  work,  even  in  a  country  where  natural  forests 
prevail ;  for,  were  forestry  maintained  as  an  art  among  new  settlers  in  such 
countries,  much  profitable  and  useful  timber  might  be  retained  upon  the 
newly  improven  lands,  which  might  prove  of  great  advantage  to  generations 
coming  after,  as  well  as  to  the  settlers  themselves ;  and,  as  an  example  of 
this,  witness  the  scarcity  of  useful  wood  in  some  parts  of  the  United  States 
of  America  at  the  present  day.  And  from  this  I  mean  to  infer,  that  the 
raising  of  artificial  forests  in  any  newly  inhabited  country  is  not  of  primary 
importance  to  the  settlers ;  but  the  retaining  a  part  of  the  natural  forests 
is  of  great  ultimate  importance  to  them,  and  provision  should  be  made  by 
the  laws  of  such  a  country  for  preserving  a  proper  quantity  of  the  natural 
forests  for  ultimate  good.  But  the  case  is  altogether  different  in  an  old- 
established  country  like  Britain,  where  the  natural  forests  have  for  centurie9 
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disappeared,  and  where  the  inhabitants  must  either  buy  timber  from  other 
countries,  or  raise  it  upon  the  land  in  the  form  of  a  crop. 

33.  There  is  no  country  upon  the  face  of  the  earth  which  would  be  more 
benefited  by  an  extended  system  of  forestry  than  Britain.  The  navy 
demands  skilful  forestry  and  extending  of  woodlands  in  order  to  support  it ; 
the  present  advanced  state  of  agriculture  demands  the  same  thing ;  and  the 
general  welfsure  of  the  whole  country  has  a  right  to  it.  Belative  to  each  of 
these  heads  it  will  be  necessary  to  make  a  few  observationa 

34.  First,  The  navy  of  Great  Britain  demands  skilful  forestry  and  extend- 
ing of  woodlands  in  order  to  support  it.  Many  have  argued  that  "  there  is 
no  need  of  being  apprehensive  of  wood  becoming  scarce  for  the  supply  of 
the  navy,  so  long  as  we  can  procure  plenty  of  the  best  of  wood  for  ship- 
building &om  foreign  countries,  in  addition  to  the  large  supply  growing  in 
the  (Government  forests  in  the  different  parts  of  England.'"  I  cannot  agree 
with  those  who  reason  in  such  a  superficial  manner.  When  we  refiect 
upon  the  enormous  quantity  of  oak  wood  consumed  in  the  building  of  one 
man-of-war  ship,  the  conclusion  is  forced  upon  us  that,  as  a  nation, 
we  would  be  wrong  in  the  extreme  were  we  to  neglect  the  rearing  of  a 
supply  of  timber  for  the  purpose,  and  to  depend  upon  foreign  supplies, 
which  at  best  must  always  be  precarious.  It  takes  fully  one  hundred  and 
fifty  thousand  cubic  feet  of  timber  to  build  a  seventy-four  gun-ship ;  and 
allowing,  upon  an  average,  that  the  trees  in  an  oak  forest,  when  arrived  at 
maturity  and  ready  for  shipbuilding,  stood  at  the  distance  of  about  thirty 
feet  from  each  other,  we  could  only  have  about  fifty  trees  from  an  acre ; 
and  supposing  that  the  same  trees  were  from  one  hundred  to  one  hundred 
and  twenly  years  old,  there  would  probably  be  about  seventy  feet  of  timber 
in  each  at  an  average ;  consequently,  we  see  from  this  calculation,  which  is 
pretty  near  the  truth,  that  no  less  than  the  matured  crop  of  forty-four 
acres  of  woodland,  or  two  thousand  two  hundred  full-grown  trees,  axe 
required  for  one  such  ship. 

35.  It  is  stated  upon  good  authority,  that  there  is  very  little  more  than 
one-sixteenth  part  of  the  timber  used  at  the  royal  dockyards  supplied  by 
the  Qovemment  forests,  extensive  as  they  are  considered  to  be;  consequently 
the  remaining  quantity,  excepting  what  may  be  purchased  from  private 
landholders  in  the  country,  must  be  famished  from  abroad ;  and  from  this 
it  is  evident  to  every  man  who  has  the  welfare  of  his  country  at  heart, 
that  the  produce  of  the  Government  forests,  in  order  to  answer  the  end  in 
view,  ought  to  be  increased  tenfold. 

36.  The  policy  of  depending  upon  foreign  countries  for  the  supply  of 
timber  for  such  a  great  work  as  our  navy  is  therefore  ridiculous  in  the 
extreme,  and  more  particularly  when  we  have  so  much  waste  land  in  the 
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country,  of  excellent  capabilities  for  the  growing  of  timber,  the  greater  part 
of  which  is  inaccessible  to  the  plough  of  the  farmer,  and  therefore  would 
by  no  means  diminish  the  available  quantity  of  land  which  might  be 
improved  for  the  increase  of  food  for  our  population. 

37.  Another  important  question  naturally  arises  here — ^namely,  Are  the 
natural  forests  abroad  in  a  state  likely  to  supply  the  great  and  increasing 
demands  for  the  British  navy  ?  We  must  answer  in  the  negative.  Every 
country  upon  the  face  of  the  globe,  with  which  England  has  ready  com- 
munication, is  rapidly  progressing  in  the  march  of  improvement ;  and  it 
is  well  known  that,  as  civilisation  makes  progress,  and  agricultural  pursuits 
extend,  natural  forests  diminish,  and  eventually  become  extinct — as  is  the 
case  with  ourselves  at  the  present  day ;  and  at  the  same  time,  as  civilisa- 
tion increases,  the  demand  for  timber  increases  also.  Now  we  must  infer 
from  this  that  each  countiy,  as  it  becomes  more  reined  in  the  arts  and 
comforts  of  life,  will  have  at  least  enough  to  do  with  its  own  home  timber, 
and  will  require  to  encourage  forestry  in  order  to  keep  good  its  own  supply. 

38.  Let  us  consider  the  state  of  America  relative  to  timber,  as  an 
example  of  what  I  have  above  asserted,  and  I  am  of  opinion  that  in  a  very 
short  time  many  other  countries  will  be  in  like  condition.  A.  H.  Hillhouse, 
in  his  translation  of  Michaux's  North  American  Sylva,  says  :  "  Though 
three-fourths  of  our  soil  (North  America)  are  still  veiled  from  the  eye  of 
day  by  primeval  forests,  the  best  materials  for  building  are  nearly  exhausted. 
With  all  the  projected  improvements  in  our  internal  navigation,  whence 
shall  we  procure  supplies  of  timber  fifty  years  hence  for  the  continuance  of 
our  marine  ?  The  most  urgent  motives  call  imperiously  upon  Government 
to  provide  a  seasonable  remedy  for  the  evil" 

39.  I  may  further  add  that,  at  the  present  day,  the  United  States  are 
depending  upon  the  wooded  regions  in  Canada  for  the  supply  of  their 
useful  timber ;  and  in  that  country,  where  so  much  wood  is  necessarily 
consumed  for  fuel,  the  supply  cannot  meet  the  demand  for  a  great  many- 
years  ;  and  it  is  now  the  opinion  of  many  practical  men,  that  in  a  few  years 
wood  will  not  only  be  very  scarce,  but  at  the  same  time  very  dear — ^much 
beyond  any  price  we  can  form  any  adequate  idea  of  at  the  present  day. 
But  it  is  to  be  hoped  that  these  matters  will  undergo  serious  consideration, 
in  order  that  such  a  state  of  things  may  be  in  a  great  measure  avoided  ; 
and  the  remedy  is,  an  improved  and  extended  system  of  forestry  throughout 
the  whole  of  our  island. 

40.  The  present  advanced  state  of  agriculture  in  Great  Britain  demands 
a  skilful  and  extended  system  of  forestry. 

41.  It  is  allowed  by  all  who  have  given  their  attention  to  the  improvement 
of  waste  lands  in  our  country,  that  the  rearing  up  of  healthy  plantations 
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improyes  the  general  climate  of  the  neighbourhood ;  and  not  only  is  the 
cliniate  improved  to  a  great  d^ee,  but  the  very  soil  upon  which  forest 
trees  grow  is  much  improved  by  the  gradual  accumulation  of  vegetable 
matter  &om  them. 

42.  I  would  ask  this  plain  question,  What  is  the  natural  cause  of  so 
much  waste  land  being  found  in  the  north  of  Scotland,  and  in  many  parts 
of  England  ?  Can  it  be  denied  that  it  is  the  want  of  trees  to  give  shelter  ? 
Why  is  it  that  proprietors  of  land  complain  so  much  of  great  tracts  of  it 
being  worthless,  growing  nothing  but  the  inferior  grasses,  mosses,  rushes, 
and  heaths,  upon  which  even  one  sheep  cannot  find  food  upon  two  acres  ? 
Is  it  not  for  the  want  of  plantations  to  give  shelter?  And  now  that 
Government  is  very  wisely  granting  loans  of  money  for  the  improvement 
of  such  lands,  we  may  naturally  expect  to  see  great  things  done  in  this 
department  in  the  course  of  a  very  few  years.  Now  that  the  agriculture  of 
our  country  is  improving  rapidly,  forests  and  extensive  plantations  ought 
to  go  on  in  the  same  degree — ^not  keeping  behiad,  but  rather  in  advance ; 
for  what  profit  will  be  derived  from  a  superior  system  of  cultivation  in  the 
land,  if  the  fields  we  cultivate  be  not  sheltered  from  the  evU  effects  of  our 
uncongenial  climate  by  healthy  and  judiciously  laid-out  plantations  ?  In 
the  improvement  of  all  waste  lands  there  ought  to  be  at  least  one-tenth 
part  of  the  same  planted,  in  order  to  give  shelter ;  and  wherever  this  is  not 
attended  to,  disappointment  is  the  natural  result :  for  if  this  be  not  done 
as  the  improvement  of  waste  lands  advances,  such  will,  without  doubt,  be 
compacatively  improductive ;  and  very  likely,  from  the  holder  of  such 
land  finding  that  it  wiQ  not  pay  him,  he  will  allow  it  to  ML  back  into  its 
original  state  of  natmra 

43.  The  general  welfare  of  the  country  demands  an  extended  and  im- 
proved system  of  forestry. 

44  K  the  population  of  Britain  is  doubling  itself  every  fifty  years,  where 
is  our  supply  of  food  to  come  from,  in  one  hundred  years  hence,  if  the  waste 
land  be  not  improved  by  forestry  ?  This  is  a  question  which  demands 
serious  consideration,  and  must,  upon  reflection,  point  out  the  influence  of 
planting  upon  the  general  welfare  of  the  country.  I£  any  piece  of  waste 
land,  after  being  drained  and'  ploughed,  will  yield  six  bolls  per  acre,  in  a 
state  imsheltered  by  forest  trees,  the  same  land  will  yield  at  least  ten  bolls  per 
acre  if  judiciously  sheltered  by  them ;  and  from  this  we  are  bound  to  conclude, 
that  the  inhabitants  of  the  country  have  a  right  to  expect  that  such  a  state 
of  things  should  exist,  seeing  that  in  so  many  cases  they  are  compelled  to 
leave  their  native  country  from  the  want  of  such  a  state  of  things,  and 
expend  their  money  upon  works  of  the  very  same  nature  in  a  foreign 
country.    Were  proprietors  of  waste  land  to  lay  off  the  same  in  a  judicious 
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manner  with  plantations,  the  money  which  is  now  carried  away  by  indus- 
trious men  to  America,  &c.  would  be  spent  at  home  upon  their  estates. 

45.  And  not  only  is  the  community  at  large  benefited  by  an  extended 
system  of  improvement,  but  every  proprietor  who  will  plant  forest  trees, 
not  only  gives  shelter  to  his  fields,  but,  at  the  same  time,  greatly  enhances 
the  value  of  his  estate,  as  will  be  treated  upon  in  the  proper  place. 


SECTION  III. SUITABLENESS  OF  THE  SOIL  AND  CUMATE  OP  GREAT  BRITAIN 

TO  THE  GROWTH  OF  TREES. 

46.  We  think  it  may  be  stated  that  there  is  no  country  in  the  worlid  so 
well  adapted  to  the  growth  of  a  great  variety  of  valuable  timber  trees,  of 
foreign  origin,  as  our  island. 

47.  Its  soil  is  variable,  and  hence  its  general  adaptation  to  the  healthy 
development  of  very  many  sorts  of  trees  from  all  the  temperate  regions  of 
the  globe ;  and  from  our  winters  being  generally  milder  than  those  of 
many  continental  countries  considerably  lower  than  our  latitude,  we  succeed 
in  cultivating,  without  any  artificial  protection,  many  sorts  of  useful  plants 
which  are  not  found  to  stand  the  winters  of  the  continents  of  North 
America  and  central  Europe  without  artificial  means  being  used. 

48.  The  comparative  nearness  of  all  the  parts  of  our  island  to  the  soften- 
ing influences  of  the  sea  is  no  doubt  the  cause  of  this  ;  for  the  ocean  in- 
variably preserves  a  more  uniform  temperature  than  the  land.  Hence,  from 
our  island  position,  we  enjoy  a  milder  climate  than  the  inhabitants  of  inland 
regions  under  the  same  parallel  of  latitude  ;  and  hence  the  temperature  at 
London  is  lower  in  summer  than  at  Paris,  and  higher  in  winter,  although 
the  former  place  is  in  a  more  northern  latitude  than  the  latter. 

49.  In  Milner's  Oallery  of  Nature,  it  is  stated  that,  "  at  the  port  of 
Salcombe,  in  Devonshire,  called  the  Montpelier  of  the  north,  an  agava 
flowered  in  1774,  after  having  lived  twenty-eight  years  without  being 
covered  in  winter ;  and  in  some  parts  of  that  district,  the  myrtle,  the  Camel- 
lia japonica,  the  Fusckia  coccinia,  the  Buddleia  globosa,  pass  the  winter 
without  shelter  in  the  open  ground,  and  orange-trees  are  seen  on  espaliers, 
only  sheltered,  as  at  Bome,  by  means  of  matting."  The  same  author  states, 
that  "  it  is  a  well-known  fact  that,  in  travelling  frt)m  the  equator  north- 
ward to  the  pole,  the  cold  increases  in  a  slower  ratio  about  the  meridian  of 
London  than  in  any  other  part  of  the  world  ;"  and  that  "  the  climate  of 
western  Europe  in  general  is  milder  than  that  of  countries  under  the  same 
parallel  at  its  eastern  extremity,  or  in  Asia^  or  in  America. 

50.  The  uniformity  of  the  temperature  of  our  climate  is  very  remarkable 
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as  compared  with  that  of  other  parts  of  the  world ;  and  from  this  we  have 
an  undoubted  advantage  over  almost  all  other  nations  in  regard  to  the  culti- 
vation of  trees  not  natives.  I  shall  refer  to  a  few  examples  of  places  in 
illustration  of  this  point.  Humboldt  says:  ''At  New  York,  we  find  the 
summer  of  Bome  and  the  winter  of  Copenhagen.  At  Quebec,  grapes  some- 
times ripen  in  the  open  air,  whereas  the  winter  is  that  of  Petersburgh 
during  which  the  snow  lies  five  feet  deep  for  several  months,  and  travelling 
is  performed  in  sledges,  frequently  on  the  ice  of  the  St  Lawrence.  At 
Pekin,  in  China,  where  the  mean  temperature  of  the  year  is  that  of  the 
coasts  of  Brittany,  the  scorching  heats  of  summer  are  greater  than  at 
Cairo,  and  the  winters  as  rigorous  as  at  XTpsaL" 

51.  But,  apart  from  all  such  mere  deductions  as  regards  the  mildness  of 
our  climate,  we  have  the  more  convincing  proof  of  our  own  experience  on 
the  subject ;  for  there  are  not  many  countries  in  the  world  from  which  we 
have  not  brought  plants,  and  cultivated  them  either  as  useful  or  ornsr 
mental ;  and  a  large  portion  of  them,  not  by  confining  them  in  an  artificial 
climate,  but  by  planting  them  in  the  open  ground,  and  exposing  them  to 
all  the  changes  of  our  climate.  For  example,  from  the  south  of  Europe  we 
have  the  lime  tree  and  black  poplar;  from  Corsica,  the  Piii,u8  laricio;  from 
Austria,  tiiePintLS  Avstriaca;  from  Germany,  the  common  larch;  from  the 
north  of  India,  the  horse  chestnut ;  fit)m  Eastern  India,  the  Cedrus  deodar  a; 
from  Asia  Minor,  the  sweet  chestnut;  from  the  United  States,  the  Magnolia 
grandiflora  and  the  tulip  tree ;  from  Canada,  the  Populua  CanadeTisis;  from 
California,  many  useful  pines ;  and  from  Chili,  the  'Araucaria  imhricaia. 
These  few  examples,  out  of  the  many  that  could  be  adduced,  are  enough  to 
show  that  both  the  soil  and  the  climate  of  Great  Britain  are  admirably 
adapted  to  the  growth  of  trees ;  and  not  only  to  those  which  are  natives  of 
Europe,  but  also  to  such  as  are  natives  of  temperate  regions  in  all  parts  of 
the  world. 

52.  Notwithstanding,  however,  that  the  soil  and  climate  of  our  island 
are  generally  thus  suitable  to  the  healthy  growth  of  a  great  variety  of  use- 
ful trees,  natives  of  foreign  countries,  it  must  not  be  understood  that  all 
ports  of  it  are  alike  in  this  respect,  as  there  is,  in  the  length  and  breadth  of 
Great  Britain,  a  very  considerable  diversity  in  regard  to  both  soil  and 
climate ;  and  this  is,  of  course,  to  be  expected  from  the  different  geological 
formations,  as  well  as  from  the  different  degrees  of  latitude  and  relative 
elevations  of  land  embraced  betwixt  Land's  End  and  the  Pentland  Firth. 

53.  The  great  central  and  eastern  plains  of  England,  together  with  the 
Valley  of  the  Severn,  may  be  classed  as  the  first  in  order  for  the  growth  of 
the  most  valuable  sorts  of  trees  to  first-rate  magnitude  in  this  country,  and 
the  plains  of  York  and  Cheshire  as  the  second ;  while  the  great  table- lands 
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situated  to  the  south-west  of  these  districts  may  be  characterised  as  third- 
rate,  as  compared  with  the  others,  for  growing  trees  of  the  hard-wooded 
sorts,  and  the  table-lands  of  the  north  of  England  and  the  south  of  Scot- 
land, embracing  that  district  of  the  island  from  the  river  Tees  on  the  south 
to  the  Frith  of  Forth  on  the  north,  as  fourth-rate,  both  in  respect  to  soil 
and  climate. 

54.  Lying  partly  on  the  north  of  the  Frith  of  Forth,  and  partly  on  its 
south  side,  there  is  the  narrow  central  plain  of  Scotland,  stretching  from 
Glasgow  along  both  sides  of  the  river  Forth  to  Edinburgh,  and  thence 
northwards  as  far  as  Montrose,  which,  for  the  growth  of  trees,  may  be 
classed  as  of  fifth-rate  capabilities. 

55.  The  greater  part  of  the  country  situated  to  the  north  of  the  central 
plain  of  Scotland,  both  from  its  geological  formation  and  from  its  relative 
altitude,  is,  generally  speaking,  unsuitable  to  the  growth  of  any  trees  to 
large  and  valuable  dimensions  other  than  the  pine  and  fir  tribes;  but 
these  on  this  district  of  the  island  grow  to  even  more  valuable  sizes  than 
in  the  more  southern  parts  of  the  island.  Hence  this  may  be  truly  styled 
the  pine-growing  region  of  Britain. 

56.  The  larch  forests  of  the  Duke  of  AthoU  at  Dunkeld,  and  those  of 
the  Marquess  of  Breadalbane  at  Tajrmouth,  may  be  cited  in  illustration  of 
the  suitableness  of  the  soil  and  climate  of  those  districts  in  particular,  and  of 
the  West  Highlands  in  general,  to  this  most  valuable  tree ;  and  the  pine 
forests  of  Lord  Seafield,  in  Strathspey,  are  evident  proofs  of  the  suitable- 
ness of  the  soil  an(i  climate  of  that  part  of  the  island  to  the  growth  of  the 
Scots  pine  to  its  most  valuable  dimensions. 


SECTION  IV, THE  EFFECTS  OF  PLANTING,  AND  ITS    INFLUENCE  ON  THE  IMPROVE- 
MENT OF  THE  SOIL  AND  CLIMATE  OF  A  COUNTRY. 

57.  The  first  and  perhaps  the  greatest  effect  of  judicious  planting  is  that 
of  shelter  to  the  country  in  its  neighbourhood 

58.  The  second,  and  perhaps  not  the  least  important  effect  of  planting 
trees  in  masses,  is  that  of  ornament 

59.  When  we  compare  the  agricultural  and  picturesque  advantages 
of  a  part  of  the  country  which  is  judiciously  clothed  with  trees,  with 
those  of  a  part  which  has  either  been  stripped  of  its  crop  of  timber,  or 
which  has  never  been  planted  at  all,  the  difference  is  very  striking,  even  to 
the  most  common  observer.  In  the  former  all  kinds  of  crops  are  sheltered, 
and  consequently  grow  luxuriantly,  while  in  the  latter  the  crops  are  sub- 
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ject  to  the  extremes  of  cold  and  storms  in  winter,  as  well  as  of  the  snn^s 
heat  in  summer. 

60.  It  is  therefore  an  undoubted  fact  that  the  presence  of  trees  in  any 
country  has  the  effect  of  softening  the  storms  and  colds  of  its  winters,  as 
well  as  of  softening  the  heats  of  its  summer,  and  preventing  too  great 
evaporation  of  moisture  from  its  surface,  which  inevitably  takes  place 
under  a  contraiy  state  of  things. 

61.  On  this  subject,  we  think  it  desirable  to  give  a  quotation  from  the 
Gardeners'  Chronicle  of  the  2d  April  1859,  in  which  Dr  Lindley,  in  his 
leading  article,  states,  "  that  the  effect  of  felling  large  quantities  of  timber 
is  to  diminish  atbiospheric  moisture  is  notorious.  To  say  nothing  of  the 
altered  climate  of  these  islands  consequent  upon  the  removal  of  our  super- 
fluous ancient  forests,  there  are  other  and  more  recent  cases  which  may  be 
safely  quoted.  On  the  27th  February  1856,  the  subject  was  brought  be- 
fore the  Chanibre  des  D^put^,  by  M.  Ladoucette,  deputy  for  the  Moselle, 
who  adduced  numerous  modem  instances  of  humid  countries  having  be- 
come arid  in  consequence  of  the  immoderate  clearing  of  forests.  He  cited 
Fontenay  and  Provence  as  places  where  it  has  led  notoriously  to  wells  and 
pits  becoming  dry,  and  called  as  evidence  to  the  same  effect  the  Prefect  of 
the  Haute  Garonne,  who  asserted  that  in  the  whole  of  the  Eastern  Pyrenees 
and  the  Henault,  the  destruction  of  timber  had  been  calamitous,  tempera- 
ture became  higher,  wells  and  water-courses  diminished,  while  the  dryness 
of  the  climate  was  greatly  increased.  Similar  evidence  was  collected  by 
Professor  Laurent,  of  Nancy,  of  whose  numerous  statements  the  following 
may  be  taken  as  specimens.  After  referring  to  the  desolation  brought 
upon  so  many  of  the  nations  of  the  East  by  the  loss  of  their  forests — ^upon 
Babylon  and  Nineveh,  Thebes,  Memphis,  Carthage,  Palestine,  and  the 
Troad — ^he  concludes  by  quoting  similar  examples  in  the  recent  history  of 
France.  In  the  Yosges  the  destruction  of  forests  has  gone  too  far,  so 
that  the  humid  vapours  so  necessary  to  plants  have  diminished,  while  the 
soil  has  become  arid,  and  inundations  frequent.  In  the  department  of  the 
Card  it  did  not  rain  in  1837  for  nine  months.  Such  a  dryness  was  not  in 
the  memory  of  man :  the  people  ascribed  it  to  the  successive  destruction  of 
the  mountain  forests.  The  town  of  Nismes,  whose  name  is  derived  from 
the  forests  that  surround  it,  exhibits  little  except  sterile  wastes.  At  Ber- 
jiers  300  members  of  the  Agricultural  Society  reported,  in  1797,  that  the 
vast  forests  which  once  sheltered  that  place  haviug  disappeared,  the  loss  of 
the  olive  crop  is  the  inevitable  consequence.  The  authorities  of  the  Isere 
represented,  in  1793,  that  the  destruction  of  forests  had  altered  the  tem- 
perature, augmented  dryness,  and  seriously  affected  the  crops.  As  to 
wells  and  pits,  their  supply,  too,  had,  before  1838,  been  most  seriously 
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diminished.  Violent  storms  and  torrents  of  rain,  indeed,  fell  from  time 
to  time,  but  they  ran  off  the  land  without  soaking  into  it,  and  the  subter- 
raneous reservoirs  gained  nothing.  In  short,  ancient  mill-streams  were 
gone,  or  flowed  only  in  winter ;  and*  the  old  head  waters  of  the  river  af- 
fluents had  disappeared  in  places  where  the  woods  had  been  grubbed  up. 
The  general  conclusion  of  this  well-informed  writer  is  expressed  in  the 
following  words:  ''By  the  destruction  in  France  of  a  great  extent  of 
forests,  in  order  to  replace  them  by  cultivated  fields,  the  temperature  has 
become  veiy  irregular ;  heavy  rains,  storms,  and  dryness  have  each  done 
their  work  upon  the  soil,  and  made  crops  eveiy  year  more  and  more 
uncertain." 

62.  These  statements,  then,  go  to  prove  that  too  great  an  extent  of 
plantations  in  a  country  is  conducive  to  extraordinary  humidity  in  it,  in- 
asmuch as  very  large  masses  of  woods  prevent  the  sun's  rays  from  pene- 
trating to  the  land  and  warming  it ;  2d,  That  too  small  an  extent  is  con- 
ducive to  the  contrary  state  of  things,  to  a  degree  hurtful  to  vegetation  ; 
and,  therefore,  3d,  That  a  judicious  proportion  of  the  land  of  any  countiy 
being  under  woods  is  absolutely  necessary  for  the  welfare  of  all  branches 
of  its  rural  economy. 

63.  The  proportion  of  land  which  ought  to  be  under  trees  in  any  part 
of  a  country  must  always  depend  upon  the  character  of  its  surface,  whether 
that  may  be  flat  or  hilly,  low-lying  or  much  elevated,  as  the  higher  lying 
and  more  elevated  a  district  is,  the  greater  extent  of  timbered  land  is 
necessary  on  it 

64.  Having  thus  shown  that  judicious  planting  has  a  very  decided  influence 
on  the  improvement  of  the  climate  of  a  country,  we  now  come  to  make  some 
remarks  on  its  influence  to  improve  the  soil ;  and  on  this  branch  of  the  subject 
it  may  not  be  too  much  to  state  that  any  piece  of  land,  not  properly  agricul- 
tural, but  adapted  to  the  growth  of  timber  only,  however  good  it  may  be 
previous  to  its  being  put  under  a  crop  of  trees,  must  be  very  much  better, 
chemically  speaking,  after  such  a  crop  shall  have  been  reared  on  it  and 
removed  &om  it,  and  must  thereby  be  rendered  more  suitable  for  agricul- 

65.  This  results  &om  the  large  amount  of  vegetable  matter  which  trees 
annually  deposit  on  the  land  occupied  by  them,  as  well  as  from  their  roots 
penetrating  deep  into  it,  and  consequently  dividing  its  parts  and  opening 
it  up  to  the  action  of  air  and  water. 

66.  In  proof  of  this  I  may  allude  to  the  very  rich  soils  of  the  American 
continent,  which  have  been  for  the  greater  part  formed  from  the  deposits 
of  vegetable  matter  from  successive  crops  of  trees  that  have  grown  on 
them.    And  with  these  let  us  compare  the  sterility  of  such  parts  of  a  coun.- 
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try  as  have  not  been  occupied  by  treea  By  such  a  comparison  we  are  at 
once  forced  to  admit  that  in  the  economy  of  nature  trees  perform  a  very 
important  part  in  improving  the  land  on  the  surface  of  the  globe,  and  in 
rendering  it  serviceable  for  cultivation  by  man. 

67.  But  in  this  respect  we  need  not  go  far  for  proof,  inasmuch  as  on  our 
own  island  we  have  abundant  evidence  of  the  fact  that  trees  vastly  improve 
the  land  on  whidi  they  grow. 

68.  On  the  flats  and  hollows  of  this  countiy,  everywhere  the  land  bears 
evident  proof  of  having  been  occupied  by  trees  at  an  early  period,  and  that 
it  is  chiefly  from  this,  and  from  their  having  decayed  and  rotted  upon 
them,  that  their  soil  is  now  so  fertile.  In  the  Highlands  of  Scotland,  per- 
haps, this  fact  is  more  evident  than  elsewhere,  as  there,  even  at  this  day, 
the  best  of  the  land  is  found  in  the  hollows  and  on  the  lower  slopes  of  such 
of  the  hills  as  have  on  them  either  the  remains  of  trees  or  as  are  still  under 
them. 

69.  But,  besides  these  proofs  on  this  point,  I  may  state  that  I  have 
in  our  own  day  seen  kige  tracks  of  waste  land  planted,  which,  although 
previous  to  its  having  been  put  under  trees  was  thin  of  soil  and  poor, 
graduaUy  became  comparatively  good  land,  and  this  from  the  decayed 
leaves  Dolling  firom  trees  growing  upon  it,  and  firom  their  shade  causing 
the  natural  plants  of  the  surface  to  decay  and  incorporate  with  the  original 
soil 

70.  Still  farther,  there  can  be  no  doubt  that  judicious  planting  on  an 
extensive  scale  is  destined  to  be  the  great  means  of  improving  the  soil  and 
climate  of  all  the  mountainous  and  higher  lying  parts  of  Britain,  where,  at 
the  present  day,  from  our  want  of  sufficient  knowledge  for  profitable 
improvement,  little  good  can  be  got  of  them  other  than  as  sheep  pastures 
and  deer  preserves. 

71.  I  state  it  here,  as  my  general  and  broad  opinion  on  this  subject, 
that  the  time  is  fast  approaching  when  the  |)roprietors  of  the  north  of  Eng- 
land and  of  the  north  of  Scotland  will  be  able,  from  the  proper'  and  scien- 
tific application  of  planting,  to  rear  profitable  crops  of  timber  at  a  much 
greater  elevation  than  is  now  considered  practicable,  and  that  from  this 
cause  they  will  also  be  able  to  cultivate  profitably  their  now  waste  lands  to 
an  iQcredible  extent  and  elevation. 


SECTION  V. THE  OBJECT  OF  PLANTING. 


72.  Grenerally  every  proprietor,  in  planting  trees  on  his  estate,  has  some 
definite  object  in  view  for  the  work.    This  may  be  either  to  give  shelter  to 


16  VALUE  OF  WOOD  UPON  LAND.  . 

his  £ajrms,  to  shut  out  some  unpleasant  object  from  his  dwelling-house,  or 
to  produce  ornamental  effect  to  the  landscape  ;  but  the  great  and  ultimate 
object  is  that  of  its  being  profitable  as  a  crop  in  a  money  point  of  view.  In 
short,  the  object  may  be  one  or  other  of  these  points,  or  it  may  be  all  of 
them  combined,  according  to  the  circumstances  of  the  case. 

73.  On  small  properties  situated  in  naturally  level,  fertile,  and  sheltered 
parts  of  the  country,  where  arable  land  is  more  immediately  remunerative 
than  woodland  to  the  proprietor,  he  can  have  no  object  in  planting  trees 
other  than  for  ornamental  effect. 

74.  The  case,  however,  is  somewhat  different  in  regard  to  the  proprietors 
of  comparatively  extensive. and  hilly  estates,  as  on  such,  besides  effect,  it 
becomes  a  point  of  wise  and  profitable  management  to  plant  on  the  higher 
districts,  with  the  view  to  ameliorate  the  climate  of  the  lower,  to  improve 
the  soil  of  the  hills,  and  by  the  timber  crop  to  enhance  the  general  value 
of  the  property. 

75.  But  with  the  proprietors  of  extensive  hill  estates  the  great  object  in 
planting  must  be  that  of  rearing  a  crop  of  trees  on  land  otherwise  unfit  for 
profitable  use,  and  therefore  that  of  deriving  from  it  a  source  of  income 
which  could  not,  generally  speaking,  be  otherwise  obtained  from  such  land. 

76.  The  foregoing  remarks  are  only  applicable  to  the  subject  under 
notice,  as  taken  in  the  broadest  point  of  view,  as,  specifically,  each  branch 
of  it  diverges  into  many  points,  each  of  which  may  become  expedient  in 
practice,  according  to  circumstances.  For  example,  a  proprietor  having  in 
view  the  planting  of  trees  for  shelter  to  his  farms  may  at  the  same  time 
have  in  view  to  deal  with  them  as  hedgerow  timber,  as  belts  of  plantation, 
as  coppice,  as  hop-poles,  or  as  ornamental  timber,  according  to  local  circum- 
stances, and  according  to  the  nature  of  the  land  he  may  have  to  deal  with. 
All  of  which  modes  of  planting  will  be  treated  of  in  their  proper  places^ 
and  under  their  respective  heads. 


SECTION  VI. — THE  VALUE  OP  WOOD  AS  A  CROP  UPON  LAND. 

77.  The  value  of  wood,  as  a  crop  upon  any  given  piece  of  ground,  depends 
much  upon  the  treatment  it  may  have  received  in  its  cultivation.  Trees, 
like  every  other  useful  product  of  the  soil,  may  be  considerably  deteriorated 
in  value  by  unskilful  and  careless  management;  and  they  may  also  be 
greatly  enhanced  in  value  by  skilful  and  careful  management.  Besides, 
the  value  of  wood  varies  according  to  the  nature  of  the  land  planted,  and 
also  according  as  the  locality  may  or  may  not  be  conveniently  situated  as 
regards  a  ready  market  for  the  sale  of  timber. 
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78.  A  plantation  of  trees,  of  "whatever  species  it  may  be  composed,  ia 
always  of  more  value  to  the  grower  when  in  the  neighbourhood  of  a*  thriv- 
ing seaport,  than  the  same  plantation  would  be  in  a  far  inland  district. 
The  reason  of  this  is  obvious ;  for  in  the  neighbourhood  of  a  ready  market 
for  timber,  the  distance  for  cartage  is  not  necessarily  much  calculated  upon 
by  the  purchaser,  consequently,  he  is  enabled  to  give  a  fair  price  to  the 
seller.  For  example,  were  I  to  purchase  good  ash  timber  from  a  proprietor 
whose  plantations  were  within  two  miles  of  a  shipping  port,  I  would  be 
enabled,  upon  consideration  of  the  short  distance,  to  give  him  2s.  per  cubic 
foot :  in  this  case,  I  would  calculate  upon  selling  the  same  wood  at  2s..  6d. 
per  foot,  allowing  the  6d.  which  I  would  receive  extra  for  the  covering  of 
all  necessary  expenses  and  my  own  profit.  Again,  were  I  to  buy  the  same 
quality  of  ash  timber  from  a  proprietor  whose  plantations  were  thirty  miles 
from  a  shipping  port,  I  could  not  give  in  this  instance  more  than  Is.  3d 
per  cubic  foot,  because  I  would  have  to  calculate  that,  although  I  got  2s. 
6d  for  this  wood,  it  would  take  Is.  3d.  per  foot  to  cover  my  expense  of  con- 
veying the  timber  io  the  market,  and  at  the  same  time  to  have  a  little 
profit  for  my  own  labour.  And  thus  it  is  in  all  cases,  that,  for  every  mile 
of  distance  firom  the  market,  the  purchaser  of  wood  is  obliged  to  give  less 
to  the  seller ;  and  this  because  he  has  to  meet  the  extra  expenses  incurred 
in  each  mile  of  cartage,  previous  to  getting  it  brought  to  market 

79.  However,  I  may  here  state  as  a  general  rule,  which  I  have  verified 
from  my  own  experience,  both  in  England  and  Scotland,  that  land  under 
wood  will,  at  the  end  of  sixty  years,  under  good  management,  pay  the  pro- 
prietor nearly  three  times  the  sum  of  money  that  he  would  have  received 
from  any  other  crop  upon  the  same  piece  of  ground. 

80.  This  assertion,  I  am  aware,  will  be  considered  extravagant  by  many 
proprietors ;  but  to  those  who  may  consider  what  I  have  here  said  as  beyond 
the  truth,  I  beg  to  say,  that  although  it  may  be  in  reality  beyond  what  they 
have  themselves  experienced  as  to  profits  arising  from  their  plantations,  yet 

« 

I  must  say,  that  in  all  cases  where  good  management  has  been  introduced, 
what  I  have  said  will  be  found  a  practical  truth  ;  and  in  order  to  illustrate 
the  point,  I  shall  here  give  a  few  examples,  exactly  in  detail  as  I  have  them 
in  my  note-book,  of  the  diflPerent  transactions  as  they  took  place  under  my 
own  experience  in  the  felling  of  wood  upon  various  estates. 

81.  Upon  the  estate  of  Grajgston,  in  Aberdeenshire,  where  the  plantar 
tious  are  for  the  most  part  of  larch,  Scots  and  spruce  fir,  I  have  thinned 
them  at  all  stages,  from  that  of  sixteen  years  old  up  to  that  of  sixty,  when ' 
they  were  cut  down  as  ripe.  And  having  taken  a  valuation  of  the  trees,  as 
taken  from  an  imperial  acre  of  plantation  ground^  at  the  difierent  stages 
when  thinning  was  required  among  the  different  plantations  between  sixteen 

B 
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and  sixty  years,  I  make  the  average  value  of  wood  as  a  crop,  upon  an  impe- 
rial, acre  of  land  in  the  district  of  country  mentioned,  as  undemoted : — 

At  first  thinning,  which  was  at  14  years  old,  I  took  from  one  acre  of  mixed  firs 

600  trees,  at  ^.  each,  .... 

Deduct  expenses  of  cutting  the  same,    •  • 


At  second  stage,  which  was  at  20  yea^s  old,  I  kx)k  from 

an  acre  of  mixed  firs  800  trees,  at  2d.  each, 
Deduct  expenses  of  cutting  the  same,  and  also  that  of 

keeping  good  the  plantation,  &c. 

At  third  stage,  which  was  at  28  years  old,  I  took  from 

an  acre  of  mixed  firs  500  trees  ,at  8d.  each, 
Deduct  expenses,  as  above,      .... 

At  fourth  stage,  which  was  at  35  years  old,  I  took  from 

an  acre  of  mixed- firs  300  trees,  at  Is.  6d.,    • 
Deduct  expenses,  as  above,      .  ... 

At  fifth  stage,  which  was  at  45  years  old,  I  took  from  an 

acre  of  mixed  firs  200  at  3s., 
Deduct  expenses,  as  above,  and  of  sales,  dec,     . 

At  final  cutting,  when  about  60  years  old,  I  have  taken 
from  an  acre  of  Scots  firs  and  Spruce  180  trees,  at  12s. 
6d.  each,     .  .  .  .  .  .     112  10     0 

Deduct  from  this  expenses  of  sales,       .  j£l2  10     0 

—  original  expenses  of  planting,  .  3     0     0 

—  expenses  of  trenching  an  acre  of 

ground,  and  making  the  land 

good  as  at  first,      •  .  8     0     0 
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Net  produce  of  an  acre  of  woodland  in  61  years,  .         .     jCl44  16     8 

« 

82.  In  making  the  above  statement  of  the  value  of  fir  plantations,  as  I 

^  had  experience  of  them  in  Aberdeenshire,  it  is  but  fair  to  say,  that  the 
woodlands  upon  the  estate  mentioned  had  been  very  badly  managed— con- 
sequently, their  value  was  under  many  others  in  the  same  county. ,  They 
had  not  been  attended  to  in  the  way  of  properly  thinning  them  in  due  time, 
which  neglect  had  very  much  lessened  the  value  of  the  whole  per  acre.  I 
could  point  out  many  other  estates  in  the  same  part  of  the  oountiy,  the 
woods  of  which,  from  better  management,  were  worth  one-half  more  per 
acre  at  the  different  stages  as  compared  with  those  stated  abova  But  as  I 
speak  of  these  from  observation  only,  and  not  from  actual  experience,  I 
merely  wish  to  observe,  as  to  this  matter,  that  instead  of  exaggerating  the 
value  of  woodlands  in  the  north,  I  have  given  a  low  statement 

83.  Upon  the  estate  of  Craigston,  there  were  generally  planted  upon  the 
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acre  four  thousand  trees.  Now,  from  looking  over  the  above  statement  as 
to  the  number  of  trees  thinned  from  the  acre  at  all  the  differents  periods 
mentioned,  from  first  to  last,  it  will  be  seen  that  many  of  them  had  never 
come  forward  to  any  value — these,  no  doubt,  having  died  from  the  want 
of  attention.  Thus  we  see  that,  instead  of  the  number  of  trees  which  were 
planted,  we  can  only  account  for  two  thousand  five  hundred  and  eighty  ; 
the  remainder,  about  one  thousand  four  hundred,  having  failed  in  some  way 
or  other ;  and  that,  no  doubt,  resulted  from  the  previous  bad  management 
which  prevailed  upon  the  place  in  the  growing  of  woods. 

84.  The  annual  rent  of  the  land,  at  an  average,  upon  which  those  planta- 
tions grew,  was  reckoned  at  about  10s.  per  acre  ;  and  had  it  been  occupied 
by  a  tenant  for  the  purpose  of  grazing,  the  proprietor  would  have  received 
only  ^30  for  an  acre  during  the  period  of  sixty  years ;  but  being  occupied 
by  trees,  we  see  that  he  received  by  the  end  of  the  period  of  sixty  years, 
when  the  crop  was  cleared  off,  no  less  than  48s.  for  each  year  of  the  period 
— and  this,  too,  after  deducting  every  necessary  expense  which  the  pro- 
prietor was  put  to.  And  even  after  de^lucting  compound  interest  upon  the 
original  outlay  and  rent,  progressively,  during  the  periods  when  no  return 
was  received,  it  will  be  found,  as  I  have  formerly  stated,  that  such  land, 
when  planted  with  trees,  will  pay  fully  three  times  the  amount  of  money 
that  it  could  do  in  the  hands  of  a  fanner;  and  this  points  out  that  wood, 
as  a  crop,  even  when  very  indifferently  managed,  is  exceedingly  profitable 
to  the  proprietor,  and  adds  greatly  to  the  value  of  his  estate. 

85.  Next,  in  the  county  of  Mid-Lothian  generally,  I  have  cut  down  and 
thinned  woods  to  a  great  extent  upon  a  number  of  landed  properties : 
these  consisted  of  mixed  hard-wood  plantations,  oak  plantations,  larch 
plantations,  as  also  Scots  and  spruce  fir  plantations.  Upon  these  estates,  I 
have  thinned  the  various  kinds  of  plantations,  at  all  stages,  from  eight  years 
up  to  seventy,  eighty,  and  even  one  hundred  years.  And  in  order  to  point 
out  clearly  and  intelligently  the  value  which  I  have  found  derived  from  the 
different  sorts  of  timber,  at  a  given  age,  I  shall  give  a  statement  of  the 
thinnings  which  I  have  taken  from  an  acre  of  wood,  of  each  of  the  kinds 
above  mentioned ;  and  in  doing  thigf  I  beg  here  to  be  understood,  that,  in 
tbe  greater  number  of  the  plantations  of  each  of  the  kinds  I  have  taken  my 
data  from,  they  were  not  in  good  state,  having  been  much  neglected  before 
I  had  occasion  to  visit  them  :  consequently,  I  must  say  that  their  value,  in 
most  cases,  might  have  been  about  one-third  more  had  they  been  well 
attended  to ;  but  my  object  in  the  mean  time  is  to  give  their  value  as  I  found 
them. 

86.  The  following  statement  shows  the  medium  value  of  a  noixed  hard* 
-wood  plantation,  with  firs  to  act  as  nurses,  and  is  taken  from  the  thinnings 
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of  plantations  which  I  have  made  upon  eleven  diflferent  estates  in  Mid- 
Lothian : — 

At  the  first  thinning,  which  was  at  an  average  of  10  years  from  the  time  of  plant- 
ing, I  have  taken'  generally  700  larches,  at  1^.,       •£476 
Deduct  from  this  expenses  of  cutting,  &c.,         •  •         0  10     0 


£Z  17     6 


At  second  thinning,  being  on  an  average  when  the  trees 
were  16  years  old,  I  have  taken  600  larch  and  Scots 
firs,  at  3d.  each,      .  .  •  .  .  7  10     0 

Deduct  expenses  as  above,        .  •  .  .18     0 

« 

At  third  thinning,  when  the  trees  were  20  years  old,  I 

have  taken  700  larch  and  Scots  firs,  averaging  6d.  each,     17  10     0 
Deduct  expenses,  .  .  .  ^  • 

At  fourth  thinning,  when  25  years  old,  I  have  on  an 

average  taken  600  firs,  at  Is.  each,  .  .  . 

Deduct  expenses  for  keeping  up  the  fences,  cutting,  &c., 

At  fifth  thinning,  when  30  years  old,  I  have  taken  80 

firs  at  2s.' 6d.,  ,  •  .  .  . 

Deduct  expenses  for  pruning,  &c., 

At  sixth  thinning,  when  35  years  old,  I  have  taken  110 

hard-wood  trees  of  various  sorts,  averaging  8s.  each, 
Deduct  expenses,         •  .  .  .  . 

At  seventh  thinning,  when  40  years  old,  I  have  taken 

100  hard- wood  trees,  at  15s., 
Deduct  expenses,  •  .  .  .  • 

At  eighth  thinning,  when  50  years  old,  I  have  taken  100 
trees,  at  30s.  each,  •  .  .  .  . 

Deduct  expenses,         .  .  * . 

At  ninth  thinning,  when  the  trees  were  about  60  years 

old,  I  have  taken  30  hard-wood  trees,  at  40s., 
Deduct  expenses  of  sale,  &c.,     .... 

At  final  cutting,  when  the  trees  were  about  70  years  old, 
J  have  cut  from  an  acre  of  land  50  hard-wood  trees,  at 
60s.  each,     .  .  .  .    ^        »  .   150     0     0 

Deduct  from  this  expenses  of  sale,  <&c.,  £l5     0     0 

—  original  expenses  of  planting  and  en- 

closing, .  .  .  5     0     0 

—  expenses  necessary  for  trenching  an 

acre  of  woodland  for  agriculture,       15     0     0 
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S7.  The  average  rent  of  the  land  from  which  I  have  taken  the  trees>  as 
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above  mentioned,  may  be  about  30s.  per  acre  ;  and  if  we  divide  £4:69,  the' 
value  of  wood,  as  taken  from  an  acre  in  70  years,  by  seventy,  the  number 
of  years,  we  have  £6,  14s.  as  the  yearly  rent  for  that  time,  instead  of  £1, 
10s. ;  and  this,  too,  after  deducting  every  necessary  expense  which  could 
be  incurred  by  the  proprietor.  And  even  if  we  deduct  compound  interest 
progressively,  it  will  be  found  that  the  proprietor  has  fully  three  times  the 
income  from  a  crop  of  wood  that  he  could  have  received  had  the  land  on 
which  it  grew  been  in  the  hands  of  a  fanner. 

88.  The  following  statement  shows  the  medium  value  of  an  acre  of  oak 
plantation  at  the  end  of  one  hundred  years,  with  firs  to  act  as  nurses,  as  I 
have  found  them  in  Mid-Lothian  : — 

At  8  years,  being  first  thinning,  800  larches,  at  1^.,     •      £6     0     0 
Deduct  expenses  of  cuttings  pruning,  &c.,  .  .  15     0 

At  1 2  years,  being  second  thinning,  500  larch  and  Scotch 

firSy  at  2^d.,  .  .  •  •  . 

Deduct  expenses  of  cutting,  pruning,  &c.,         .  • 

^  ^^— ^— — — 

At  18  years,  being  third  thinning,  900  mixed  firs,  at  4d.,      15     0     0 
Deduct  expenses  of  cutting  and  pruning,  and  of  keeping 

good  the  fences,  &c.,  .... 

At  23  years,  being  fourth  thinning,  200  firs,  at  Is., 
Deduct  expenses,  as  above,      • 

At  27  years,  being  fifth  thinning,  100  firs,  at  2s., 
Deduct  expenses,  as  above,      *  •  •  . 

At  31  years,  being  sixth  thinning,  100  firs,  at  38w, 
Deduct  expenses,  as  above,      .... 

At  32  years,  being  seventh  thinning,  150  oaks,  at  5s., 
Deduct  expenses  of  peeling,  cutting,  &c.. 

At  36  years,  being  eighth  thinning,  40  oaks,  at  10s.,    . 
Deduct  expenses,  as  above,      •  .  •  • 

At  40  years,  being  ninth  thinning,  50  oaks,  at  1 5s.,     . 
Deduct  expenses,  as  above,      •  •  .  • 

At  45  years,  being  tenth  thinning,  30  oaks  at  25s., 
Deduct  expenses,  as  above,      .  •  •  . 

At  50  years,  being  eleventh  thinning,  25  oaks,  at  35s., 
Deduct  expenses  of  sale,  &c.,    .  .  •       -      . 


11  15  0 


8  0  0 


8  10  0 


12  15  0 


31   5  0 


17  10  0 


33  10  0 


34  0  0 


38  0  0 


Cany  forward,  .      .      /     .      .'   £202  9  2 
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Brought  forward,      .  .  .  £202     9 

At  60  years,  being  twelfth  thinning,  20  oaks,  at  50s.,      £bO     0  6 

Deduct  expenses,  as  above,  .         .  .  •         4  10  0 


At  70  years,  being  thirteenth  thinning,  15  oaks,  at  80s.,     60     0     0 
Deduct  expenses  of  sale,  &c,   .  .  .  ,         6  10     0 

At  100  years,  being  final  cutting,  35  oaks,  at  140s.,     .     245     0     0 
Deduct  expenses  of  sale,^  •  .  £^4     0     0 

—  original  outlay  in  planting  per  acre,    6  10     0 

—  expenses  of  trenching  the  land  and 

the  crops,        .  •  .     16     0     0 

—     44  10     0 


45  10     0 


53  10     0 


201   10     0 


Net  produce  of  an  acre  of  land  in  100  years,  as  found  under 

oak  wood,  .  .  .  .         jg502  19     2 

89.  From  this  statement  it  will  be  seen  that  the  oak  plantation,  at  the 
end  of  one  hundred  years,  pays  the  proprietor  £5  an  acre  per  annmn; 
whereas  the  mixed  hard- wood  plantation  pays  nearly  £7  an  acre  at  the  end 
of  seventy  years ;  and  this  is  actually  the  case,  as  I  have  the  result  from 
my  own  experience.  I  have  indeed,  in  several  instances,  found  the  oak  much 
higher  per  acre  than  here  stated ;  and  I  have  also  found  it  much  lower  :  my 
object  here  has  been  to  give  the  medium  in  both  cases ;  and,  generally 
speaking,  a  mixed  hard-wood  plantation  will  be  found  more  profitable  than 
oak  alone ;  and  the  reason  I  have  found  to  be  this — ^plantations  are  generally 
badly  managed,  and  oak  trees  suffer  from  bad  management  more  than  most 
other  trees.  Oaks,  when  much  confined  in  their  young  state,  soon  become 
tall  and  slender,  and  will  not  readily  recover  themselves  again — at  least  as 
compared  with  ash,  elm,  or  sycamore,  &c. ;  consequently  it  is  generally  firom 
bad  management  that  the  oak  is  found  under  the  value  of  mixed  hard-wood 
per  acre.  But  in  most  cases,  where  the  soil  is  well  adapted  for  the  growth  of 
the  oak,  and  where  attention  has  been  properly  bestowed  upon  it,  it  will  be 
of  considerably  more  value  from  eighty  to  one  hundred  years  than  any  other 
tree — all  depending  upon  the  nature  of  the  soil  and  the  management. 

90.  The  following  is  a  statement  of  the  value  of  an  acre  of  larch  planta- 
tion, upon  favourable  soil  in  Mid-Lothi%n,  at  the  end  of  sixty  years,  when 
it  may  be  considered  at  its  highest  value  : — 

At  10  years,  thinned  out  500  trees,' at  Id.  each, 
Deduct  expenses,         . 

At  1 5  years,  thinned  out  500  trees,  at  2 Jd.,     . " 
Deduct  expenses,         .  •  .  •  • 

Carry  forward, 


£2 

1 

8 

1 

0 

0 

£1     1 

8 

5 

4 

2 

1 

8 

6 

3   15 

8 

• 

£4  17 

4 
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Brought  forward, 
At  20  years,  thinned  out  600  trees,  at  8d., 
Deduct  expenses. 

At  25  years,  thinned  out  300  trees,  at  Is., 
Deduct  expenses, 

At  30  years,  thinned  out  200  trees,  at  3s., 
*  Deduct  expenses, 

At  35  years,  thinned  out  150  trees,  at  5s., 
Deduct  expenses, 

At  40  years,  thinned  out  100  trees,  at  10s., 
Deduct  expenses. 

At  45  years,  thinned  out  100  trees,  at  20b., 
Deduct  expenses, 

At  50  years,  thinned  out  50  trees,  at  30s., 
Deduct  expenses. 


At  60  years,  or  final  cutting,  100  trees,  at  508.,  .   . 

Deduct  expenses  of  sales,  &c.,       .           .  .     ;£25  0     0 

—     original  expense  of  planting,           .         3  0     0 

8  0     0 


—     expense  of  trenching  the  land, 


jeso  0  0 

2  MO  6 


15 

0 

0 

3 

0 

0 

30 

0 

0 

3 

15 

0 

37 

10 

0 

4 

5 

0 

50 

0 

0 

5 

10 

0 

100 

0 

0 

10 

0 

0 

76 

0 

0 

7 

10 

0 

260  0  0 


36  0  0 


23 

£4   17  4 

17  10  0 

12  0  0 

26  5  0 

33  5  0 

44  10  0 

0 

90  0  0 
67  10  0 


214  0  0 


Net  valpe  yielded  by  an  acre  of  larch  in  60  years. 


£509  17     4 


91.  From  this  statement  of  the  value  of  an  acre  of  larch  plantation,  it 
will  be  seen  that  at  the  end  of  sixty  years,  under  fAvonrable  circumstances, 
the  proprietor* will  receive  £8,  IDs.  as  the  rent  of  his  land  per  acre ;  and  so  .' 
it  ia.  Larch>  when  it  thrives  well,  pays  better  than  any  other  crop  of  wood 
in  a  given  time.  Nearly  two  crops  of  larch  could  be  had  off  land  by  the 
time  that  the  oak  had  arrived  at  its  maturity,  as  the  larch  will  generally 
be  found  at  its  full  value  at  or  about  sixty  yeara 

92.  The  Scots  pine  and  spruce  fir  take  much  longer  in  coming  to 
maturity  than  the  larch  does ;  the  Scots  pine  in  particular  cannot  be  said 
to  have  arrived  at  maturity  under  eighty  years ;  and  upon  the  same  principle 
of  calculation  as  already  shown  ill  the  three  statements  given,  the  average 
value  of  an  acre  of  Scots  pine,  at  the  end  of  eighty  years,  may  be  taken  at 
about  £300,  and  spruce  fir  at  about  £260.  The  reason  of  the  inferiority  of 
the  value  of  these  is,  that  the  Scots  pine  is  not  so  much  sought  after  in  its 
young  state  as  the  larch  is ;  neither  is  the  spruce  fir ;  both  being  much 
inferior  in  the  value  of  their  wood  till  of  full  age ;  and  even  then  the  larch 
sells  at  one-fourth'  more  than  either  of  them. 
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93.  What  I  have  said  above  refers  to  the  value  of  a  crop  of  wood  when 
trained  np  as  timber  trees.  There  are,  however,  many  proprietors,  both  in 
England  and  the  west  of  Scotland,  who  cultivate  their  wood-lands  upon 
the  principle  of  coppice-woods,  without  allowing  almost  any  of  the  plants 
to  become  timber  of  useful  size.  This  system  of  rearing  what  may  be 
termed  general  coppice-woods  is  indeed  very  profitable  near  large  manu- 
facturing towns,  such  as  Liverpool  and  Manchester ;  for  near  such  markets 
young  growths  of  almost  all  sorts  of  hardwood  meet  a  ready  sale,  and  at 
high  rates,  for  crates,  baskets,  and  other  wicker-work ;  and  as  this  method 
of  cultivating  woodlands  is  attended  with  very  little  trouble,  and  requires 
very  little  practical  knowledge  in  the  grower,  it  is  much  resorted  to  in  many 
parts  of  England,  even  where  the  cultivation  of  large  timber  would  ulti- 
mately pay  the  proprietor  three  or  four  times  the  amount  he  receives  for 
his  crops  of  coppice-wood.  Now  this  is  certainly  an  error  much  to  be 
regretted,  and  which  ought  to  be  exposed  ;  and  in  order  to  this,  I  beg  to 
make  a  few  remarks,  that  proprietors  possessing  such  coppice-woods  may 
b«  able  to  judge  for  themselves  whether  their  woodlands,  so  managed,  pay 
them  or  not. 

94.  I  select  the  following  example  in  illustration  of  the  point.     In 

1848  the  Earl  of  B requested  me  to  visit  his  woodlands  upon  Ws 

estate  at  H ,  in  Lancashire,  which  I  did  ;  and  upon  looking  over  them, 

I  found  them  to  consist  mostly  of  oak,  ash,  hazel,  and  mountain-ash 
coppice,  with  only  a  very  few  young  timber  plantations,  wluch  had  by 
no  means  been  well  managed,  having  been  much  neglected,  both  as 
regards  thinning  and  pruning.  His  lordship,  being  a  most  active- 
minded  and  improving  nobleman,  saw  that  the  system  of  manage- 
ment which  had  hitherto  been  pursued  *  among  his  woodlands  was  not 
as  it  ought  to  be ;  many  of  his  coppice-woods  had  been  cut,  from  time 
immemorial,  at  periods  of  about  fifteen  years,  and  were  now  becoming 
worthless  from  age ;  and  he  wished  to  introduce  a  new  system  of  manage- 
ment in  this  department,  which  he  would  have  done  at  an  earlier  period, 
but  was  dissuaded  from  doing  so  by  many  who  maintained  that  his  estate 

of  H was  not  adapted  for  the  growth  of  heavy  timber.     Upon 

examining  the  nature  of  the  soil  and  situation  upon  the  estate,  I  was 
thoroughly  convinced  that  few  estates  in  the  north  of  England  were  better 
adapted  for  the  growth  of  heavy  oak  timber,  and  I  advised  his  lordship 
accordingly.  Now  here  is  an  estate,  the  woodlands  of  which,  as  now  found 
under  mixed  coppice,  and  cut  down  at  periods  of  fifteen  years,  have  pai4 
the  proprietor  no  more  than  twenty  shillings  per  annum  of  rent.  These 
woodlands  have  indeed  served  to  supply  the  market  with  cheap  hoops  and 
bobbin- wood,  but  it  is  a  profitless  speculation  to  the  proprietor ;  for  had 
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the  same  land  been  planted  with  oaks  and  a  mixture  of  larch  and  Scots 
firs,  the  proprietor  would,  instead  of  twenty  shillings  per  annum  per  acre, 
have  received  at  least  £5  per  annum :  and  if  his  lordship  proceed  as  I 
have  advised  him  in  this  matter — that  is,  to  do  away  with  the  coppice- 
wood  gradually,  and  replant  with  oaks  for  a  permanent  crop,  and  make  up 
with  larch  and  Scots  firs  for  nurses — he  will  ere  long  not  only  receive 
five  times  the  present  amount  of  rent  for  his  woodlands,  but  will  also 
beautify  his  estate  in  a  tenfold  degree.  And,  besides  this,  he  will  at  the 
same  time  be  setting  an*  example  of  improvement  to  his  neighbour  pro- 
prietors, who  appear  to  be  against  the  doing  away  with  the  old  system, 
however  profitless  it  may  be.  There  are  very  many  landed  proprietors, 
both  in  England  and  Scotland,  situated  in  the  same  manner.  They  have  a 
great  extent  of  woodlands,  growing  coppice  of  the  description  I  have  de- 
scribed— ^for  the  produce  of  which  they  receive  a  ready  market,  but  at  a 
very  low  price :  therefore  it  is  that  they  are  not  inclined  to  enter  deeply 
into  the  improvement  of  their  plantations,  thinking  that  it  is  not  a  profitable 
business  to  grow  wood,  not  having  experienced  a  better  system  of  manage- 
ment,  and  seeing  they  can  seldom  realise  more  than  thirty  shillings  per 
acre  for  its  produce ;  whereas,  were  such  proprietors  to  replant,  as  I  have 
said  above,  they  would  eventually  derive  about  five  times  the  income  from 
their  land  that  they  now  do  by  their  present  system  of  management  under 
coppica  - 

95.  As  I  have  already  said,  if  the  proprietor  can  sell  his  coppice  at  a 
£Edr  price — ^which  can  generally  be  done  in  the  neighbourhood  of  a  market 
for  such  wood — it  is  proper  and  right  that  he  should  do  so,  in  order  to 
supply  his  neighbourhogd  with  the  sort  of  wood  most  in  use  ;  but  where  a 
proprietor  cannot  get  for  his  wood  crop  at  least  three  times  as  much  money 
as  he  could  firom  the  same  land  were  it  under  agricultural  crops,  he  has  a 
right  to  say  that  there  is  something  wrong  in  his  district  as  regards  the 
value  of  his  woods.  No  proprietor  of  woods  is  called  to  grow  any  sort  of 
wood-produce  for  his  neighbours,  and  sell  it  to  them  at  a  cheap  rate,  while 
he  can,  by  altering  his  system  of  wood  management,  sell  his  produce  to 
a  greater  advantage  at  some  other  place,  and  in  another  form. 

96.  from  what  has  been  stated  above,  it  will  be  seen  that,  in  order  to 
make  wood  come  out  as  a  valuable  crop  upon  any  piece  of  land^  much 
depends  upon  the  management  of  the  parties  who  have  the  superintend- 
ence of  it ;  and  this  not  only  as  regards  the  traim'ng  up  of  the  crop,  but 
also  in  the  choice  of  the  kinds  of  wood  planted,  whether  these  *are  adapted 
to  the  wants  of  the  wood-market  in  the  neighbourhood.  For  example,  in 
the  coimty  of  Aberdeen,  where  all  sorts  of  hard-wood  are  scarde,  I  have 
sold  ash  for  ^a  a  foot ;  while  in  the  Lothians,  where  ash-wood  is  plenty,  I 
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could  not  get  more  than  2s.  a  foot  for  the  same  quality  of  wood :  therefore, 
in  the  northern  counties  of  Scotland,  the  proprietors  who  pay  attention  to 
the  growing  of  ash- wood  will  find  a  high  price  for  it ;  while,  upon  the  other 
hand,  pine,  which  is  very  plenty  in  the  same  parts,  sells  at  a  Yeiy  low  rate. 

97.  Again,  in  the  southern  parts  of  the  island,  where  hard-wood  is 
plenty,  it  is  bought  at  a  moderate  rate ;  while  good  pine,  which  is  com- 
paratively scarce  as  compared  with  the  north,  is  generally  sold  at  a  good 
price. 

98.  These  examples  I  consider  quite  sufficient  for  the  present  purposeL 
I  might,  indeed,  from  my  more  extended  experience  on  the  subject  since  these 
remarks  were  written,  give  many  others  in  illustration  of  the  point  under 
notice,  but  as  they  would  only  go  to  swell  this  work  without  altering 
the  facts  as  stated,  I  think  it  preferable  not  to  do  so.  But  I  may  add  that 
it  is  not  alone  th6  simple  value  of  the  timber  that  makes  plantations  of  so 
important  a  nature  upon  a  gentleman's  property :  there  ia  the  shelter  that 
they  afford  to  all  agricultural  purposes ;  for  whejre  no  plantations  exist, 
there  is  invariably  an  inferior  crop  of  grain  upon  the  fields,  as  well  as  an 
ill-fed  live-stock,  which  should  all  be  taken  into  account  I  am,  indeed, 
of  opinion  that,  upon  any  landed  property,  well-managed  plantations 
are  incalculably  of  more  value  than  land  three  times  their  extent  in  the 
hands  of  a  fiEurmer,  but  without  trees  to  give  shelter ;  and  it  is  well  known 
by  every  proprietor  of  land  that  he  receives  by  far  the  highest  rent  for 
those  parts  of  his  lands  which  are  most  sheltered  by  his  best  plantations. 
And  further,  of  whatever  value  land  may  be  in  the  hands  of  a  farmer  with- 
out plantations  to  give  shelter  to  it,  it  is  of  very  much  greater  value  when 
properly  sheltered  by  them. 


SECTION  VII. — THE  CONDITION  OF  FORESTS  AND  PLANTATIONS  AS  GENERALLY 

EXISTING  IN  GREAT.  BRITAIN. 

99.  It  is  a  singular  fact  in  the  history  of  the  rural  economy  of  this 
country  that  no  branch  of  it  has  been  hitherto  so  much  neglected  as  that 
of  forestry.  The  art  of  gardening,  as  well  as  that  of  farming,  has  received 
all  the  attention  that  science,  skill,  and  wealth  could  bestow  upon  it ; 
while  forestry  has  been  comparatively  neglected,  so  that  few  improvements 
have  been  effected  in  the  growth  of  trees  beyond  what  our  fathers  put  into 
practice  ;  i^  we  may  except  that  we  know  better  how  to  apply  drainage  and 
thinning  to  their  welfare  than  they  did. 

100.  This  state  of  things  in  regard  to  forestry  is,  I  think|  to  be  accounted 
for,  partly  from  the  want  of  a  properly  qualified  class  of  men  having  been 
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put  in  charge  of  woodknd  property,  partly  from  the  very  small  returns 
which,  in  most  cases,  have  resulted  to  proprietors  from  their  woodlands, 
whereby  they  have  been  deterred  fit)m  entering  into  this  department  with 
spirit ;  partly  from  the  nature  of  the  crop  requiring  a  considerable  number 
of  years  to  bring  it  into  paying  condition ;  and  partly  from  the  subject 
not  having  been  tak^  up  sufficiently  by  scientific  men,  who  alone  cad  really 
assist  the  practical  forester  in  the  carrying  out  of  improvements  in  his 
profession. 

101.  For  many  years  past  we  have  had  periodicals  almost  entirely  devoted 
to  the  subjects  of  horticulture  and  agriculture,  in  which  both  science  and 
practice  have  been  brought  to  bear  with  powerful  effect  upon  them,  and 
from  this  every  gardener  aud  fsumer  has  derived  the  highest  advantage, 
and  has  been  enabled  to  work  wonderful  improvements,  each  in  his  own 
department;  while  an  article  bearing  on  the  cultivation  and  management 
of  trees  has  but  rarely  appeared  for  the  instruction  of  the  forester :  and  to 
this  fact,  I  have  no  hesitation  in  asserting,  is  mainly  to  be  attributed  our 
want  of  a  better  state  of  forestry  than  we  have  at  the  present  day.  It  is, 
then,  hardly  to  be  wondered  at,  that  our  forests  are  far  from  being  in  a 
satisflBU^tory  state ;  that  but  few  improvements  have  as  yet  been  effected  in 
their  management  as  compared  with  the  other  branches  of  rural  economy ; 
and  that  therefore  much  has  yet  to  be  done  by  all  parties  engaged  in 
rearing  them  before  they  can  be  put  into  a  really  prosperous  and  satis- 
factory condition.  The  question  then  is.  What  are  these  particular^,  as 
r^ard£i  our  forests  and  plantations,  which  mark  them  as  generally  in  an 
unsatisfactory  condition  ?  As  the  question  is  one  of  very  great  import- 
ance, not  only  to  landed  proprietors  individually,  but  in  a  natiopal  point  of 
view,  I  shall  endeavour  to  d«  the  answer  the  justice  it  is  entitled  to,  and 
that  as  briefly  as  the  subject  will  admit  of. 

102.  During  the  last  ten  years  I  have  examined  professionally  the  wood- 
lands upon  estates  in  nearly  all  parts  of  the  country,  from  the  south  of 
England  to  the  north  of  Scotland,  and  I  have  thus  been  enabled  to  inspect 
minutely  a  large  extent  of  plantations,  spread  over  a  great  diversity  of  soil 
and  climate,  embracing  all  the  sorts  of  trees  grown  as  timber  in  this  country, 
and  under  every  sort  of  management.  I  hope,  therefore,  to  be  able  to  take 
up  the  subject  under,  notice,  in  such  a  way  as  to  make  my  remarks  upon  it 
serviceable  to  all  parties  having  an  interest  in  our  national  forests,  as  well 
as  in  the  private  forests  and  plantations  of  proprietors  generally. 

103.  The  forests  and  plantations  of  this  country  may  properly  be  divided 
into  two  classes — ^namely.  Public  and  Private.  By  the  former  I  mean 
those  belonging  to  our  government,  the  principal  of  which  are  the  New 
Forest,  in  Hampshire ;  Dean  Forest,  in  Gloucestershire ;  Delamere  Forest, 
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in  the  county  of  Chester ;  and  the  forests  of  Bere,  Alice  Holt,  and  Wool- 
mer,  in  Hampshire,  in  which  the  professed  object  is  that  of  rearing  oak 
timber  for  the  supply  of  our  dockyards.  By  the  latter,  I  mean  those 
belonging  to  our  landed  proprietors  generally,  in  which  the  crops  are  reared 
with  the  yiew  .of  their  being  made  available  either  as  ornamental  to  the 
estate,  *or  as  sources  of  private  income  to  their  holders.  With  regard  to  the 
former,  as  they  are  public  property,  I  shall  refer  to  their  condition  indi- 
vidually and  particularly ;  but  with  regard  to  the  latter  class,  I  shall  refer 
to  them  only  collectively,  as  we  have  no  right  to  interfere  with  the  manage- 
ment of  any  private  proprietor,  but  only  to  refer  to  the  condition  of  his 
property  in  a  general  way. 

104*.  I  shall  now  make  a  few  statements  with  regard  to  the  condition  of 
the  New  Forest  &s  it  was  when  I  visited  it  in  1853.  At  that  time  the 
land  actually  under  a  crop  of  planted  trees  extended  to  nearly  10,000  acres. 
This  crop  was  at  the  date  referred  to  of  various  ages,  from  150  years  down 
to  a  few  years,  and  was  spread  in  detached  portions,  as  separate  plantations, 
over  the  district  of  country  called  The  New  Forest,  and  which  embraces 
altogether  somewhere  about  66,000  acres. 

105.  The  older  class  of  the  woods  of  this  forest,  at  the  time  I  refer  to, 
extended  to  2460  acres,  embracing  17  mclosures,  and  was  planted  between 
the  years  1700  and  1775.  The  trees  of  it  consisted  of  oak  chiefly,  with  a 
partial  intermixture  of  beech,  and  the  soil  upon  which  it  stood,  and  on 
which  part  of  it  still  stands,  is  for  the  greater  part  either  a  clay  loam  or 
sandy  loam,  with  occasional  rising  knolls  of  gravelly  soil ;  and  the  greater 
extent  of  it  was  then  wet,  and  did  not  appear  ever  to  have  been  drained. 

106.  I  found  the  timber  of  these  older  plantations  of  a  tall  and  drawn 
up  character,  evidently  from  its  never  having* been  attended  to,  nor  thinned 
in  a  judicious  way.  In  consequence  of  this  neglect,  and  from  the  natural 
wetness  of  the  soil,  I  found  a  large  proportion  of  it  inferior  both  in  size 
and  quality,  and  also  a  considerable  portion  in  a  state  of  decay.  Besides 
these  causes  of  the  inferiority  of  the  crop  in  the  older  woods  of  this  forest, 
I  found  that  a  system  of  felling  large  quantities  of  the  best  of  the  timber 
from  time  to  time,  in  aU  parts  indiscriminately  and  without  reserve,  had 
been  adopted,  whereby  the  trees  left  had  become  generally  unhealthy,  and 
were  for  the  most  part  becoming  shaky  in  their  timber,  and  fast  deteriorat- 
ing in  value. 

107.  Such,  then,  was  the  condition  of  the  older  class  of  plantations  in 
the  New  Forest  in  1853,  when  I  visited  it.  I  understand,  however,  that 
since  then  very  considerable  improvements  have  been  effected  here  from 
the  regular  and  systematic  clearance  of  these  old  woods,  and  from  draining 
and  replanting  the  land  on  which  they  stood. 
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108.  Another  'class  of  plantations  of  this  forest  had  been  planted  be- 
tween the  years  1808  and  1846,  and  this  extends  in  all  to  7029  acres,  dis- 
tributed over  the  forest  lands  in  52  distinct  plantations  or  enclosures,  the 
crop  in  them  all  being  oak  chiefly,  with  fir  nurses  in  the  younger  ones.  In 
describing  the  condition  of  this  class  as  I  found  it  in  1853,  I  think  that  I 
cannot  do  better  than  give  the  exact  remarks  made  on  the  spot  as  I  have 
them  in  my  own  note-book,  and  which  are  as  follows : — 

109.  "  In  looking  over  the  plantations  in  this  forest  which  have  been 
made  since  1808,  it  is  at  once  evident,  from  the  generally  drawn  up  char- 
acter of  the  oak  trees  which  now  constitute  the  great  body  of  the  crop, 
that  till  within  the  last  four  or  five  years  they  had  been  left  in  an  ex- 
tremely confined  state  among  their  nurses,  and  that  their  healthy  and  full 
development  has  been  greatly  arrested  in  consequence.  The  nurses  which 
had  been  planted  in  these  plantations  were  Scots  pines,  a  tree  in  all  cases 
objectionable  as  a  protection  for  the  rearing  of  oak ;  these  have  now,  how- 
ever, for  the  greater  part,  been  removed ;  but  this  has  generally  been  done 
too  suddenly,  and  not  in  such  a  gradual  way  as  was  necessary  in  order  to 
secure  the  health  of  the  oaks,  after  these  had  stood  so  long  in  a  confined 
state ;  and  the  result  now  is,  that  these  have  generally  suffered  very  much 
in  health  from  the  effects  of  too  sudden  exposure  after  the  pine  nurses  were 
removed. 

110.  "  These  remarks  as  to  the  condition  of  the  crop  in  the  plantations  of 
the  New  Forest  are,  however,  only  applicable  in  a  general  sense,  or  rather 
this  injury  has  only  to  a  certain  extent  ensued ;  for  in  most  of  these  en- 
closures there  is  a  portion  of  the  crop  comparatively  good  at  the  respective 
ages  of  the  trees,  which  will,  under  future  good  management,  become  first- 
rate  timber.  This  is  the  case  where  the  soil  is  of  a  good  and  comparatively 
dry  character,  on  which  the  oaks  have,  at  an  early  state  of  their  growth, 
got  the  ascendancy  over  their  pine  nurses,  and  consequently  have  not  been 
so  much  injured  by  them  as  others  have  been  on  the  wetter  and  poorer 
portions  of  the  land,  where  the  oaks  have  grown  comparatively  slowly,  and 
have  been  very  much  injured  by  the  pines,  which  on  such  land  grow  more 
rapidly. 

111.  "  In  addition  to  the  neglect  of  timely  thinning,  drainage  has  also 
been  neglected  in  the  past  management  of  these  plantationa  This,  indeed^ 
forms  the  chief  cause  of  the  comparative  inferiority  of  the  crop  on  the 
greater  portion  of  the  land  which  has  been  enclosed  and  planted  since  1 808 ; 
for  had  the  important  work  of  drainage  been  attended  to,  at  least  wherever 
wetness  appeared,  the  trees  in  these  enclosures  would  have  been  generally 
XPtore  healthy  and  valuable  than  they  now  are,  even  under  the  unfavourable 
circumstances  of  close  confinement  in  which  they  have  generally  existed."- 
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112.  The  foregoing  remarks  are  applicable  to  the  condition  of  the  plant- 
ations only,  and  do  not  apply  to  the  crop  of  natural  trees  spread  over  a 
large  portion  of  the  forest  land  (perhaps  over  8000  acres),  and  which  con- 
sists of  veiy  old  oak  and  beecL 

113.  I  learn  that  since  my  visit  to  this  forest  veiy  great  improvements 
have  been  made  in  the  condition  of  the  young  plantations  referred  to,  and 
that  the  parties  in  charge  have  taken  my  advice,  and  acted  upon  it,  in  re- 
gard to  drainage,  systematic  thinning,  &c.  &c. 

114.  In  the  forest  of  Dean,  together  with  the  district  called  High^ 
meadow  Woods,  both  in  the  county  of  Gloucester,  the  land  under  trees 
that  have  been  planted  extended  in  1854  to  nearly  17,000  acres.  This 
crop  is  chiefly  oak,  of  various  ages,  from  the  matured  tree  down  to  that 
only  a  few  years  planted,  while  in  the  most  recently  made  enclosures  the 
nurses  werQ  larch  and  Scots  pine. 

115.  When  I  examined  this  district  of  the  government  woods  in  1854, 
I  found  that  a  pretty  large  proportion  of  the  comparatively  young  plant- 
ations had  been  much  over-thinned,  and,  consequently,  that  the  trees  on 
such  parts  had  become  of  a  rough  and  branchy  character,  while  another 
pretty  large  proportion  was  excessively  crowded,  and  did  not  seem  to  have 
been  attended  to  in  the  way  of  thinning  for  a  considerable  number  of 
years.  On  a  considerable  extent,  however,  I  found  the  young  crop  of  this 
forest  in  a  fair  condition;  but  it  was  evident  that  no  well-devised  system  of 
thinning  had  been  adopted,  as  the  trees  exhibited  all  sorts  of  conditions, 
from  that  of  extremely  crowded  to  that  of  thin  and' far  apart  The  result  of 
this  irregularity  was  great  diversity  in  the  character  of  the  trees :  in  some 
places  they  were  of  a  rough  and  branchy  character ;  in  others  thriving  and 
well  balanced ;  and  in  others  drawn  up  and  weakly. 

116.  On  the  unenclosed  parts  of  this  forest  I  found  a  pretty  large  quan- 
tity of  good  old  oak  timber ;  on  some  parts  it  was  crowded,  tall,  and  drawn  up 
to  great  lengths,  while  in  other  parts  it  stood  far  apart,  tree  from  tree,  was 
of  a  rough  and  branchy  character,  and  generally  short  of  stem.  This,  I  be- 
lieve,  has  been  for  the  most  part  recently  cut  down,  and  the  ground  which 
it  occupied  replanted. 

117.  Previous  to  my  visit  to  this  forest,  little  or  no  attention  hfld  been 
paid  to  drainage,  so  that  when  I  examined  it  I  found  large  portions  of  the 
planted  enclosures  in  a  very  wet  condition,  and  the  trees  on  them  in  a 
weakly  state  in  consequence.  Recently,  however,  considerable  attention 
has  been  paid  to  the  drainage  of  the  wet  parts  of  the  land  under  trees,  as 
well  as  to  systematic  thinning, 

118.  In  Highmeadow  Woods  the  greater  bulk  of  the  crop  is  oak  coppice 
timber  trees,  generally  matured  in  growth,  and  of  this  description  of  crop 
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there  are  2313  acres.     The  following  extracts  from  my  notes  on  the  spot 
will  show  the  character  and  state  of  the  crop  : — 

119.  "  The  larger  number  of  the  trees  on  this  extent  (the  2313  acres  re- 
ferred to  in  last  pariygraph),  having  been  reared  from  coppice  shoots,  are 
not  only  inferior  in  point  of  size  at  their  age,  but,  in  my  opinion,  will 
never  improve  to  such  a  degree  as  to  become  valuable  timber  of  large 
dimensions,  nor  even  to  such  an  extent  as  to  justify  their  being  continued 
as  a  profitable  crop  on  the  land  they  occupy.  Over  the  whole  extent,  the 
trees,  even  within  the  compass  of  a  few  acres,  vary  much  both  in  size  and 
age.  On  some  parts  the  crop  appears  to  have  attained  fully  100  years,  on 
•  others  not  more  than  50,  and  on  a  very  considerable  extent  it  appears  to 
be  a  general  mixture  of  trees  of  all  ages  between  30  and  100  years,  while 
over  the  whole  of  the  ground  there  is  growing  under  the*  trees  a  dense 
mass  of  underwood,  the  presence  of  which  has  had  a  great  tendency  to  de- 
teriorate the  value-  of  the  oaks,  which,  fix)m  the  cause  stated,  are  generally 
in  a  drawn  up,  weakly,  and  neglected  state."  Such  was  the  general  con- 
dition of  the  crop  in  the  forest  of  Dean  and  in  Eighmeadow  Woods  when  I 
last  visited  them. 

120.  I  shall  next  give  a  short  account  of  the  state  in  which  I  found  the 
forest  of  Delamere,  in  the  county  of  Chester,  at  the  time  I  visited  it  in 
1853.     This  forest  extends  in  all  to  4023  acres  nearly.     It  is  divided  into 
seven  separate  enclosures,  and  has  been  planted  with  oak,  chestnut,  hu?ch, 
and  Scots  pina    I  found  about  1776  acres  of  it,  consisting  of  good  diy 
loamy  land,  with  a  crop  of  oak,  chestnut,  and  larch,  upwards  of  30  years  of 
age.     Grenerally  speaking,  I  found  this  extent  of  crop  in  a  crowded  con- 
dition, and  that  no  regular  system  of  thinning  had  been  adopted  for  its 
welfara    Other  portions  of  good  dry  land,  extending  in  all  to  about  700 
acres,  were  under  a  crop  of  Scots  pine  and  larch,  at  wide  distances  apart, 
and  about  30  years  old,  intermixed  with  oak  and  chestnut  plants  under 
20  years  of  age.    These  portions  of  crop  were  then  in  a  very  unsatisfac- 
tory condition,  as  the  shade  of  the  pine  and  larch  prevented  the  healthy 
growth  of  the  hardwoods,  which  had  become  branchy  and  of  a  rough  habit 
of  growth — ^from  standing  comparatively  far  apart,  and  from  the  shade  of 
the  older  trees  among  them.    Another  portion  of  700  acres  consisted  of  a 
thin  moorish  description  of  land,  under  a  crop  of  the  same  description  as 
the  last  referred  to ;  but,  from  the  poor  nature  of  the  land,  it  was  not 
capable  of  growing  the  hardwooded  trees  that  had  been  planted  upon  it 
I  found  also  744!  acres  under  a  crop  of  Scots  pine,  partly  in  an  exces- 
sively  crowded  state,  and  partly  with  its  crop  thinly  distributed  over  the 
ground. 

121.  The  crops  in  the  forests  of  Bere,  Alice  Holt,  and'Woolmer,  all  of 
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which  are  comparatively  small,  consisted  of  partly  oak,  partly  Scots  pine, 
and  partly  larch — chiefly  young — of  various  ages  and  intermixtures,  and  in 
very  much  the  same  conditipxi  as  those  in  the  forests  already  described. 
Having  made  these  statements  in  regard  to  the  condition  of  the  crops  in  the 
forests  named,  I  shall  now  proceed  to  speak  of  the  general  management 
under  which  they  have  existed 

122.  From  what  I  have  stated  in  regard  to  the  crop  in  the  government 
forests  of  this  country,  it  may  be  inferred  that  no  well-defined  system  of 
management  had  been,  up  to  the  time  I  visited  them,  put  into  operation  for 
the  welfare  of  the  trees  constituting  them ;  and  hence  the  trees  of  the  vari- 
ous, ages  in  the  plantations  were  partly  thinly  distributed,  and  therefore  of . 
a  rough  and  branchy  character,  partly  in  a  fair  condition  in  regard  to  the 
distance  apart,' partly  in  an  excessively  crowded  state,  and  therefore  dra^n 
up  and  weakly  of  the  age,  and  partly  of  sorts  planted  on  soil  quite  unsuit- 
able for  their  healthy  growth  to  large  and  profitable  dimensions.  It  can- 
not be  disputed,  therefore,  that  previous  to  the  year  1853  the  crop  of  these 
forests  had  not  been  dealt  with  in  such  a  way  as  to  secure  and  induce  the 
greatest  possible  development  of  the  trees,  and  to  ensure  their  ultimately 
arriving  at  such  dimensions  as  timber,  as  the  soil.  generaUy  speaking,  is 
capable  of  bringing  them  to. 

123.  This  state  of  things,  then,  is  very  much  to  be  regretted  in  regard  to 
the  forests  of  a  government  such  as  that  of  this  country,  whose  strength  . 
lies  in  the  maintenance  of  a  well-conditioned  navy.  The  growth  of  trees 
in  these  forests  was  avowedly  undertaken  for  the  purpose  of  rearing  a  sup- 
ply of  British  oak  for  the  maintenance  of  the  navy.  It  is  singular,  there- 
fore, that  the  parties  in  charge  did  not  go  about  the  business  of  planting 
and  rearing  upon  a  better  principle  than  they  did,  and  that  they  should 
have  allowed  these  to  be  dealt  with  in  the  unsatisfactory  way  they  have^ 
especially  after  such  an  expenditure  of  the  public  money  as  must  have  been 
made  in  the  different  works  of  fencing,  planting,  and  general  maintenance. 

124.  When,  however,  it  is  understood  that  the  parties  placed  in  charge 
of  these  forests  were  not  men  who  had  been  trained  to  the  business  of  tree 
culture,  the  singularity  of  the  result  is  at  once  removed.  It  is  scarcely 
necessary  to  say,  that  any  one  put  in  charge  of  any  branch  of  business  with 
which  he  is  practically  unacquainted,  is  sure  to  fail  in  carrying  it  out  to 
satisfactory  results.  The  primary  cause,  then,  of  such  a  condition  of  the 
crop  in  these  forests  as  has  been  described,  is  the  want  of  proper  know- 
ledge in  the  parties  who  had  or  have  the  management  of  it 

125.  The  results  of  the  want  of  proper  management  on  such  a  crop  as 
that  in  these  forests  must  be  a  vast  loss  of  money  to  the  country,  independ- 
ent of  the  rearing  in  them  of  only  a  second-rate  quality  of  timber,  and  this 
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point  is  worthy  of  the  serious  consideration  of  all  parties  concerned  in  the 
rearing  of  onr  national  forests.    Let  me  therefore  briefly  refer  to  it. 

126.  It  mnst  be  set  down  as  an  undoubtod  tact,  that  trees  that  have 
been  stunted  from  injudicious  management  while  young  never  can  after- 
wards^ under  any  system,  however  good,  arrive  at  the  same  size  and  value 
they  would  have  done  had  they  been  properly  dealt  with  from  the  first. 
This  is  a  &ct  too  well  known  to  be  disputed  by  any  practical  and  qualified 
person.  It  is  then  certain  that  a  very  large  portion  of  the  crop  in  the  gov- 
ernment forests  cannot  now  arrive  at  such  value  as  it  would  have  done  had 
a  better  system  of  management  been  put  in  operation  at  an  early  stage  of 
its  growth.    I  shaU  illustrate  my  meaning  stiU  farther. 

127.  Suppose  that  there  are  40,000  acres  of  land  in  these  forests  capable 
of  bringing  a  crop  of  oak  to  maturity,  and  to  large  dimensions,  and  suppos- 
ing that  the  ultimate  value  of  such  a  crop,  if  well  managed,  would  be,  on 
the  average,  jP600  per  acre — which  is  not  too  high — ^the  entire  value  of  it 
to  the  country  would  thus  be  twenty-four  millions,  and  this  independently 
of  the  produce  of  thinnings,  which  fall  to  be  taken  into  account,  but  which 
I  shall  allow  to  go  for  income  from  the  land  while  the  crop  grows  upon  it, 
and  for  maintenance  and  management  On  this  principle,  then,  it  is  clear 
that  the  country  would  be  highly  benefited  by  these  forest&  On  the  other 
hand,  if  they  shall  continue  to  be  managed  as  they  seemed  to  have  been  up 
to  1853,  the  result  will  inevitably  be  a  comparative  fedlure  to  a  large  extent, 
and  their  ultimate  value  will  not  exceed  ten  millions;  while  their  timber 
to  a  large  proportion  will  be  unfit  for  the  purposes  of  the  navy  dockyards. 

128.  Such  considerations  as  these  should  surely  call  forth  the  energies 
of  the  Commissioners  of  our  national  Woods  and  Forests,  and  cause  them  to 
appoint  none  to  their  management  but  such  men  as  are  well  experienced, 
and  qualified  for  the  rearing  of  timber  on  the  soundest  known  principles  of 
forestiy.  ^ 

129.  With  regard  to  the  woods  and  plantations  of  private  proprietors  of 
this  country,  both  in  England  and  Scotland,  I  cannot  say  that  their  con- 
dition, generally  speaking,  is  better  than  that  which  has  been  described  in 
regard  to  our  government  foresta  I  have  examined,  professionally  and  non- 
professionally,  a  large  extent  of  woods  and  plantations  on  private  properties 
in  all  parts  of  the  country ;  and,  with  a  few  exceptions,  I  have  found  them  in 
an  unsatisfactory  condition,  both  in  regard  to  drainage  and  thinning.  I 
say  with  a  few  exceptions,  as  I  could  point  out  several  estates  on  which  the 
woods  have  been  well  managed,  and  tins  simply  because  such  have  happened 
to  be  under  the  direction  of  men  who  understood  the  business  of  forestry, 
as  far  as  that  is  known  at  the  present  time. 

130.  On  examining  the  older  class  of  plantations  upon  private  proper- 
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ties,  I  have  found  that  a  very  large  extent  of  them  consists  of  trees  that  have 
been  planted  on  land  not  suited  to  the  crops  respectively — ^that  drainage 
had  been  all  but  neglected  previous  to  planting  where  the  land  was  wet — 
that  thinning  had  been  generally  ill  understood  and  injudiciously  applied— 
that,  to  a  large  extent,  the  better  trees  of  the  crops  had  been  taken  in  the 
act  of  thinning,  and  the  weaker  ones  left  on  the  land — and  that  a  large 
area  of  them  had  been  left  entirely  unthinned — ^until  the  trees  had  become 
so  drawn  up  and  weakly,  that  they  could  not  be  afterwards  recovered  to 
anything  like  a  valuable  crop  by  any  system  of  management.    This  descrip- 
tion is  generally  applicable  to  the  condition  of  a  large  extent  of  the  older 
plantations  on  private  properties  ;  but  in  speaking  of  the  yoimger  class — 
say  under  30  years'  standing — I  am  glad  to  say  that  I  have  found  them  for 
the  most  part  in  a  better  managed  and  more  hopeful  condition.    I  have,  it 
is  true,  found  in  my  surveys  a  considerable  extent  of  young  plantations 
which  had  been  unthinned  until  I  saw  them,  although  upwards  of  20  years 
of  age ;  but  this  is  the  exception,  and  not  the  general  rule  in  reference  to 
these  plantations.    With  the  exception,  however,  of  a  few  estates,  as  already 
hinted,  the  woods  on  most  properties  are  far  from  being  managed  in  such  a 
way  as  to  insure  the  crops  arriving  at  anything  like  the  value  the  land  is 
capable  of  bringing  them  to.     In  short,  there  seems  to  be  a  want  of  system 
in  the  management  of  plantations  on  the  greater  number  of  properties ;  and 
from  this  circumstance,  I  have  found  the  crops,  generally  speaking,  partly 
drawn  up  from  want  of  thinning,  partly  sickly  from  want  of  drainage,  and 
from  the  soil  not  being  suited  to  the  crops,  and  the  trees  partly  of  a  rough 
and  branchy  character  from  overthinning  for  sale,  where  they  had  previously 
grown  well,  and  attained  considerable  dimensions  at  the  respective  ages. 


SECTION  VIII. ^FORESTKY  AS  AT  PRESENT  UNDERSTOOD  AND  PRACTISED  IN 

GREAT  BRITAIN. 

131.  Forestry  being  an  art  still  in  its  infancy,  and  one,  from  the  nature 
of  its  crop,  requiring  a  considerable  number  of  years  to  test  the  results  of 
any  experiments  that  may  be  made  in  it,  is  not  so  readily  defined  in  all  its 
branches  as  farming  is.  The  subject  is  a  long  and  a  broad  one,  requiring 
an  age  of  observations  and  experience  in  any  one  to  understand  the  effects 
of  certain  modes  of  operations  on  certain  of  its  branches ;  and  it  is  very 
much  to  this  cause  that  the  very  slow  progress  that  has  been  hitherto 
made  in  improving  tree  culture  is  to  be  attributed.  It  is  no  exaggeration 
to  say  that  the  art  of  forestry,  as  at  present  practised  in  this  country;  is 
not,  excepting  in  a  few  points,  very  much  different  from  that  which  was 
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practised  by  our  fathers  many  years  ago,  and  that  years  must  yet  elapse  ere 
we  can  show  evident  proof  that  we  have  in  all  respects  advanced  in  the  right 
direction.  This  eveiy  sensible  and  experienced  man  will  readily  admit,  as 
he  is  well  aware  that  the  results  of  cropping  land  with  trees  require  at  least 
fifty  years  to  ascertain.  Having  thus  premised,  I  shall  give  an  abstract 
outline  of  the  chief  heads  of  forestry  as  at  present  practised  on  the  greater 
portion  of  the  wooded  estates  of  this  country  :  afterwards  I  shall  add  some 
comparative  remarks  on  each  of  the  branchea 

132.  Forestry,  then,  as  at  present  generally  practised^  may  be  sunmied  up 
under  these  nine  heads  :  First,  the  rearing  of  the  young  trees  in  the  nursery- 
ground  previous  to  their  being  planted  in  their  permanent  sites ;  Second, 
fencing  the  lands  to  be  planted,  in  order  to  separate  them  from  the  agricul- 
tural portions  of  the  estate,  and  to  prevent  cattle  from  getting  into  the 
plantations ;  Third,  drainage  of  wet  portions  of  the  land  purposed  to  be 
planted ;  Fourth,  the  distribution  and  planting  of  the  young  trees  intended 
as  a  crop ;  Fifth,  pruning  of  such  trees  as  seem  of  a  branchy  and  rough 
habit  of  growth ;  Sixth,  thinning  for  the  promotion  of  the  growth  of  the 
better  portion  of  the  respective  crops ;  Seventh,  the  stripping  of  bark  &om 
such  of  the  trees  as  have  it  suitable  for  tanning  purposes ;  Eighth,  the 
clearing  of  a  matured  crop  of  trees,  and  its  disposal ;  and,  Ninth,  the  manu- 
facture of  timber. 

133.  With  regard  to  the  mode  of  rearing  young  trees  in  the  nursery- 
ground,  great  improvements  have  been  effected  within  the  last  ten  or  fifteen 
years.  Previous  to  the  latter  date,  the  mode  was  to  sow  the  seeds  of  the 
different  sorts  of  trees  very  thickly  in  the  beds,  so  as  to  raise  as  many  plants 
as  possible  from  a  small  piece  of  ground,  and  to  allow  the  yoimg  plants  to 
stand  two  years  in  the  seed-beds  before  their  removal  to  the  nursery  lines. 
Now,  however,  the  most  intelligent  tree-rearers  agree  that  the  young  plants 
are  much  improved  in  health  and  strength  by  sowing  thinly  in  the  beds, 
and  by  removing  them  into  the  lines  when  one  year  old  only.  Besides  this 
improvement,  another  has  been  effected  by  attention  to  a  judicious  system 
of  rotation  in  cropping.  This  was  not  attended  to  by  the  older  class  of 
nurseiymen,  and  the  consequence  was  that  their  young  plants  became 
nnhealthy  firom  the  same  sorts  being  repeatedly  grovm  on  the  same  piece  of 
ground,  without  any  intervening  crop. 

134.  As  to  fencing,  the  chief  improvement  that  has  been  effected  within 
my  remembrance  is  that  of  the  use  of  wire  and  iron  straining-posts ;  and 
it  is  a  veiy  great  improvement,  inasmuch  as  it  is  not  only  more  ornamen- 
tal th^  any  other  description  of  fence,  but  also  infinitely  more  valuable  in 
its  durability  than  the  old  mode  of  fencing  with  wood  alone. 

135.  Drainage,  in  the  proper  sense  of  the  term,  and  as  applied  to  wood- 
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lands,  may  be  said  to  be  an  improvement  of  our  own  day,  as  I  can  well 
remember  when  it  was  not  only  little  applied,  but,  where  it  was  so,  it  was 
done  on  such  a  shallow  principle  as  to  be  quite  inoperative.  For  drying 
wet  parts  of  woodlands,  simple  cuts  of  some  12  inches  deep  were  considered 
sufficient  within  my  own  remembrance.  Now,  however,  experience  has 
taught  us  all,  that  where  the  land  is  naturally  wet,  from  30  to  36  inches  in 
depth  is  absolutely  necessary.  In  this  respect  we  are  much  in  advance  of 
our  fathers,  as,  from  the  better  application  of  drainage,  we  can  now  grow 
crops  of  good  timber  on  land  which  they  thought  quite  unfit  for  the 
purpose. 

136.  In  the  branch  of  distributing  the  young  trees  in  a  plantation,  much 
experience  has  been  gained  within  the  last  twenty  years,  and  from  this 
important  experience  we  are  now  enabled  to  grow  certain  kinds  of  trees  on 
certain  descriptions  of  land,  which  formerly  were  considered  unfit  for  plant- 
ing, with  any  hope  of  success,  with  any  sort  of  tree.  The  science  of  chemistry 
has  given  us  much  insight  on  this  branch  of  forestry,  as  from  it  we  can 
now  imderstand  the  nature  of  the  soil  and  its  component  parts  ;  and  from 
knowing  somewhat  of  the  food  necessary  for  each  sort  of  tree  we  plant,  we 
can  generally  adapt  the  one  to  the  other. 

137.  Pruning,  generally  speaking,  was  of  all  the  branches  of  tree  culture 
the  least  understood  by  the  older  class  of  foresters.  Thirty  years  ago,  the 
system  practised  was  chiefly  that  of  lopping  off  all  large  branches  from  the 
stems,  without  respect  to  age,  size,  or  kind,  leaving  the  subjects  standing 
like  so  many  Ma^-poles.  The  science  of  vegetable  physiology  has,  however, 
taught  us  differently,  and  we  now  prune  very  sparingly,  well  knowing  that 
the  removal  of  large  branches  from  trees  deprives  them,  according  to  the 
extent  of  the  operation,  of  the  organs  with  which  nature  has  provided  them 
for  the  digestion  of  the  food  they  take  in  by  their  roots.  In  this  branch 
of  forestry,  therefore,  we  have  made  important  discoveries  and  improvements 
of  late,  and  this  from  our  better  knowledge  of  the  laws  which  regulate  the 
healthy  growth  and  development  of  trees. 

138.  Thinning  plantations  for  the  promotion  of  the  growth  of  the  best 
of  the  trees  is  a  branch  of  forestry  still  but  ill  understood.  This  Is  proved 
from  the  generally  crowded  and  unsatisfEUStory  state  in  which  we  find  most 
plantations  in  all  parts  of  the  country.  The  old  mode  of  allowing  trees  in 
a  plantation  to  stand  so  long  unthinned  as  to  become  crowded,  and  thereby 
exhaust  the  soil,  weaken  their  roots,  and  deprive  their  stems  of  branches, 
is  still  tolerated  to  a  large  extent,  although  nothing  is  more  destructive  to 
their  healthy  development 

139.  This  is  certainly  a  singular  fact  in  the  history  of  the  arboriculture 
of  this  countiy ;  more  especially  when  we  consider  and  take  into  account 
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the  great  improvements  that  have  been  attained  in  the  other  branches  of 
rural  economy.  Notwithstanding  the  generally  high  intelligence  of  our 
landed  proprietors,  and  that  they  are  far-sighted  enough  in  the  improve- 
ment of  the  agricultural  portions  of  their  estates,  it  cannot  be  denied  that 
they  are  generally  short-sighted  in  respect  to  this  branch  of  their  estate 
management,  although  by  a  proper  attention  to  it,  and  understanding  of  it, 
they  might  be  gainers  to  an  incalculable  extent.  This  no  doubt  arises  from 
the  incapacity  of  those  who  have  the  management  of  their  woods.  With 
the  exception  of  a  few  who  are  engaged  in  the  profession  of  forestry,  most 
men  seem  contented  to  allow  the  woods  under  their  charge  to  grow  up  as  if 
no  role  could  possibly  be  applied  to  the  subject  of  thinning  them ;  and  con- 
sequently, for  the  most  part,  we  find  them  with^out  any  definite  ideas  on  it, 
and  dealing  with  it  as  their  predecessors  did  some  fifty  years  ago.  I  am 
glad  to  say,  however,  that  within  the  last  twenty  years  a  few  superior  men 
have  appeared,  as  foresters,  and  have  adopted  a  system  of  thinning,  on  a 
regular  and  systematic  principle,  by  which  the  crops  are  kept,  at  all  stages 
of  their  growth,  in  a  regular  state,  one  tree  from  another,  and  from  this  at 
all  times  in  an  equally  healthy  condition,  and  are  never  allowed  to  become 
crowded  before  thinning,  as  is  too  often  the  case. 

140.  The  stripping  of  the  bark  from  oak  and  other  sorts  of  trees  for  the 
purpose  of  tanning  is  an  important  branch  of  forestry  in  many  parts  of 
the  country,  and  especially  in  those  parts  where  oak  is  the  chief  woodland 
crop.  On  this  branch  little  or  no  improvement  has  been  efiected  within 
my  remembrance,  although  there  is  reason  to  believe  that  a  better  mode  of 
drying  the  material  might  be  adopted  than  that  at  present  in  use — in  the 
open  air,  and  unprotected. 

141.  The  clearing  of  a  crop  of  matured  trees,  its  disposal  and  manufac- 
ture, is  now,  from  the  use  of  machinery  by  steam  power,  a  comparatively 
easy  process  compared  with  what  it  was  previously,  when  only  horse  and 
manual  power  could  be  applied.  I  shall  treat  this  subject  at  length  in 
another  part  of  the  work ;  at  present,  I  only  refer  to  it  for  the  purpose  of 
stating  that  on  these  branches  of  forestry  veiy  considerable  improvements 
have  been  effected  of  late. 


SECTION  IX. ^THE  CAPABILFFIES  OF  FORESTERS,  AS  A  BODY,  TO  CARRY  OUT 

IMPROVEMENTS  IN  ARBORICULTURE. 

142.  We  all  know  that  a  surgeon  cannot  practise  successfully  on  the 
human  subject  unless  he  has  been  trained  by  a  thorough  acquaintance  of  the 
anatomy  and  constitution  of  man ;  we  also  know  that  a  veterinarian  cannot 
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practise  with  any  hope  of  success  on  the  diseases  of  the  horse  unless  he  has 
studied  the  anatomy  of  that  animal ;  and  we  are  also  aware  that  every 
man  who  means  to  be  an  intelligent  and  profitable  farmer  must  learn  the 
art,  not  only  practically,  but  also  theoretically,  in  all  its  branches.     K  in 
such  cases  training  to  the  end  in  view  is  so  necessary  to  success,  it  fol- 
lows that  foresters  should  undergo  a  certain  course  of  training  before  they 
can  be  safely  and  profitably  intrusted  with  the  rearing  of  plantations. 
Further,  it  is  admitted  as  a  general  rule  in  all  professions,  that  in  this  age 
of  general  improvement,  whatever  department  a  man  shall  take  up  as  his 
particular  business,  he  should,  before  entering  into  it,  whether  upon  his 
own  account  or  as  agent  for  another,  ibake  himself  acquainted  with  such 
branches  of  science  as  have  a  direct  bearing  on  it,  and  are  likely  to  qualify 
him  for  it,  as,  if  he  do  not,  he  cannot  possibly  succeed  creditably  to  himself 
or  to  his  employer.    Admitting  these  points— and  their  practical  tendency 
cannot  be  disputed — ^it  must  be  confessed  that  the  general  capabilities  of 
most  foresters  of  the  present  day  do  not  tally  with  them.    There  are  several 
of  the  sciences  which  have  a  direct  bearing  on  the  art  of  forestry;  and  with- 
out a  knowledge  of  them  it  is  all  but  impossible  for  a  man  to  be  an  arbori- 
culturist in  the  true  sense  of  the  term,  or  at  least  to  such  an  extent  as  to 
enable  him  to  carry  out  improvements  in  the  art  with  profitable  results  ; 
and  from  these  considerations,  the  conclusion  follows  that  of  the  men  who 
are  engaged  in  forestry,  and  have  the  management  of  woods,  there  are  com- 
paratively few  who  have  received  such  a  training  and  education  as  is  neces- 
sary to  their  being  trustworthy  and  intelligent  in  all  respects  in  the  line  of 
their  business.     As  this  is  a  highly  important  point  both  to  foresters  and 
proprietors,  and  one  in  which  I  am  personally  deeply  interested — ^in  fact, 
one  to  which  I  have  devoted  a  large  part  of  my  attention  to  explain  and 
illustrate  during  the  last  twenty  years — I  shall  here  take  it  up,  somewhat 
fully,  for  the  benefit  of  all  concerned,  more  especially  as  on  the  proper 
qualification  of  foresters  depends  much  of  the  future  success  in  the  art  of 
arboriculture. 

143.  I  am  acquainted  with  a  large  number  of  foresters  occupying  trusts 
in  all  parts  of  the  country,  and  among  them  all  I  do  not  happen  to  know 
more  than  a  dozen  who  may  be  said  to  be  really  qualified  men,  and  capable 
of  conducting  their  charge  in  an  intelligent  and  really  trustworthy  manner. 
By  far  the  greater  number  of  them  are  mere  workmen  whose  only  qualifica- 
tion is,  that  they  can  plant  trees  in  the  usual  way,  and  cut  them  down  with 
the  axe  when  local  circumstances  require  the  operation.  Even  in  the 
government  forests,  in  which  we  should  expect  to  find  men  of  first-rate 
qualifications,  I  found  that  they  were  as  ignorant  of  the  sciences  that  bear 
upon  forestry  as  the  most  common  forester  I  could  name ;  and  the  result 
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of  ihis  want  of  knowledge  is,  that  the  crops  tinder  their  charge  have  not 
succeeded  so  well  as  they  would  have  done  had  they  been  under  the  inspec- 
tion and  control  of  men  in  every  respect  learned  and  trained  for  the  charge. 
This  may  by  many  be  considered  an  overdrawn  picture  of  the  state  of 
matters  under  notice,  but  I  am  prepared  to  prove  that  it  is  by  no  means  so, 
but  represents  the  simple  truth  of  the  case  in  regard  to  the  general  capa- 
bilities of  the  men  who  have  the  management  of  plantations  in  this  country. 
But  proprietors  are  themselves  partly  to  blame  for  this  state  of  things  in 
regard  to  the  general  incapacity  of  foresters. 

144  It  would  indeed  seem  inconsistent  in  the  manager  of  an  institution 
to  appoint  a  man  who  had  no  skill  in  medicine  and  surgery  to  act  as 
doctor  to  the  patients  of  the  institution ;  and  yet  this  would  only  be  a 
parallel  case  to  many  which  I  could  name,  as  practised  by  landed  proprie- 
tors in  their  appointment  of  men  to  the  management  of  their  woodlands. 
Generally  speaking,  they  seem  to.  look  upon  trees  as  things  that  can  take 
care  of  themselves,  and  that  require  no  particular  attention  after  they  are 
put  into  the  ground.  Than  this  view  of  the  matter,  however,  there  can  be 
nothing  more  erroneous,  as,  without  skilful  attention  in  many  respects,  trees 
can,  lafter  they  are  planted  in  a  mass,  no  more  grow  up  profitably  as  a  crop 
of  timber  than  turnips  can  attain  large  bulk  if  not  thinned. 

145.  It  is,  indeed,  very  singular  that  proprietors  should  appoint  unedu- 
cated and  unskilful  men  to  the  management  of  their  woods,  while  they 
generally  are  more  careful  in  their  choice  in  regard  to  men  to  take  the 
management  of  their  home-farms,  although  in  the  former  appointments 
they  have  generally  more  at  stake  than  in  the  latter.  I  have  stated  these 
views  to  several  proprietors  who  have  employed  me  to  engage  men  for  them 
to  take  the  charge  of  their  woods,  and  the  only  reason  that  I  have  had 
stated  on  the  point  was,  that  the  services  of  a  highly  qualified  man  could 
not  be  obtained  for  such  a  small  salary  as  the  profits  from  their  woods 
would  admit  of  their  paying.  I  grant  that  this  may  be  quite  true,  but  it 
is  wrong  in  principle ;  and  if  true,  it  is  the  fault  of  the  proprietors  them- 
selves that  their  woods  do  not  pay  them  better  than  they  do,  as  the  more 
qualified  the  forester,  the  more  likely  are  the  profits  from  his  woods  to  be 
remunerative  to  the  proprietor. 

146.  The  subject  imder  consideration  may  be  summed  up  thus:  foresters, 
generally  speaking,  are  not  possessed  of  sufficient  education  to  give  them 
capacity  for  carrying  out  improvements  in  arboriculture ;  and  until  we 
have  a  better  educated  class  of  men  reared  to  the  profession,  our  woods 
must  remain  a  comparatively  unprofitable  part  of  the  resources  of  landed 
property.  Proprietors  have  not  taken  the  right  way  to  insure  their  planta- 
tions being  so  highly  profitable  to  them  as  they  are  capable  of  being  made. 
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as  they  have  generally  appointed  unqualified  men  to  their  management, 
from  a  mistaken  notion  that  a  few  pounds  saved  on  the  forester's  salary  was 
economy,  and  a  saving  of  expenditure  ;  while  the  fact  is,  that  from  the  want 
of  skill  he  was  yearly  losing  ten  times  more  in  the  deterioration  of  the 
woods  under  his  charge. 

147.  Were  proprietors  to  look  to  their  own  interest,  they  would  upon  no 
account  employ  men  to  take  charfi^e  of  their  woods  who  would  do  so  at  a 

ably ;  and,  besides,  they  should  never  employ  men  who  have  not  under- 
gone proper  training,  and  received  an  education  fitting  them  for  their  charga 
Were  this  attended  to  on  the  part  of  proprietors  themselves,  we  should  soon 
have  a  right  class  of  men,  and  a  class  who  would  be  able  to  advance  the 
art  of  arboriculture  to  the  standing  its  importuice  demands  in  the  welfare 
of  the  country. 


SECTION  X. EDUCATION  NECESSARY  FOR  FORESTERS. 

148.  Having  in  the  foregoing  section  shown  that  foresters  as  a  body  are 
not  capable  of  carrying  out  improvements  in  arboriculture,  from  their 
general  want  of  education  on  the  subject,  I  now  come  to  state  what,  in  my 
opinion,  should  be  the  amount  of  learning  a  man  should  possess  in  order  to 
qualify  him  to  act  well  his  part  in  the  business  of  forestry.  He  should  be 
a  good  arithmetician,  so  as  to  enable  him  to  enter  into  all  sorts  of  calcula- 
tions, and  to  keep  correct  accounts.  He  ought  also  to  be  a  fair  grammarian, 
and  acquainted  with  the  constmction  and  composition  of  the  English  lan- 
guage, so  as  to  fit  him  for  keeping  up  correspondence  with  his  employer,  and 
describing  his  views  on  any  subject  in  writing,  when  necessary.  In  order 
that  he  may  be  able  to  draw  plans  of  plantations,  and  measure  land  and 
wood,  he  should  be  well  versed  in  all  the  common  branches  of  mathematics. 
These  are  the  common  branches  of  an  English  education,  which  every  man 
ought  to  hava    But,  besides,  he  should  be  able  to  read  French,  so  that, 

r 

when  a  work  is  published  on  arboriculture  in  that  language,  he  may  be  able 
to  read  it  for  his  own  improvement  in  the  line  of  his  profession. 

149.  A  forester  should  be  able  to  know  and  describe  plants  and  trees  of 
any  sort  when  he  happens  to  see  them,  and  when  he  may  have  occasion  to 
write  upon  them.  Without  botany  he  cannot  do  this ;  he  should,  therefore, 
study  this  science,  as,  without  it,  it  is  impossible  for  him  either  to  speak  or 
to  write  intelligibly  or  correctly  regarding  the  subjects  he  cultivates. 

150.  Of  all  the  sciences  which  are  necessary  for  a  forester,  and  which 
bear  upon  his  profession,  there  is  perhaps  none  so  important  to  his  success 
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as  that  of  vegetable  physiology,  as  without  a  perfect  knowledge  of  this  he 
is  as  unfit  to  take  his  standing  as  a  first-rate  arboriculturist  as  a  suigeon 
would  be  to  practise  without  anatomy.  In  short,  with  regard  to  this  branch 
of  a  forester's  education,  no  proprietor  should  engage  a  man  to  manage  his 
woods  who  is  ignorant  of  it. 

151.  As  different  sorts  of  trees  grow  better  upon  the  land  of  one  sort  of 
rock  than  upon  that  of  another,  and  as  it  is  necessary  that  every  forester 
should  know  the  general  peculiarities  of  the  land  of  one  district  from  that 
of  another,  he  should  have  an  acquaintance  with  geology,  as  without  this 
he  carmot  possibly  distinguish  betwixt  land  adapted  to  grow  larch  and  pine 
and  that  adapted  to  grow  certain  hard-wooded  sorts  of  trees,  and  neither 
can  he  describe  intelligently  the  precise  local  position  of  certain  districts. 

152.  Chemistry  is  another  branch  of  science  which  is  as  useful  to  the 
pursuits  of  the  forester  as  it  is  to  those  of  the  farmer,  without  which  neither 
the  one  nor  the  other  can  judge  correctly  as  to  the  nature  of  soils.  This, 
therefore,  should  form  a  part  of  the  education  of  every  man  who  would  be 
an  intelligent  and  first-rate  forester. 

153.  Of  late  years  it  has  been  ascertained  that  not  a  few  of  the  diseases 
of  trees  are  attributable  to  the  attacks  of  certain  insects,  the  natures  of 
which  are  as  yet  very  imperfectly  known  or  understood.  In  order  to  enable 
the  forester,  therefore,  to  investigate  such  matters,  he  should  study  and 
make  himself  acquainted  with  entomology. 

154.  With  the  amount  of  knowledge  which  has  been  described  in  the 
six  immediately  foregoing  paragraphs,  any  man  of  intelligence  may  enter 
upon  the  management  of  woods,  however  extensive  they  may  be,  with  every 
reasonable  hope  of  success ;  but  without  such  an  amount  of  theoretical 
knowledge  it  is  next  to  impossible  that  he  can,  at  least  in  order  to  do 
justice  to  himself,  to  his  employer,  and  to  his  country. 

155.  It  must  not,  however,  be  understood  that  only  the  theoretical  know- 
ledge described  is  necessary  to  make  a  man  a  good  forester,  as  without  a 
course  of  practical  training  besides  he  could  not  possibly  be  trusted  with 
the  management  of  woods.  As  well  might  we  say  that  a  student  newly 
from  college  could  practise  medicine  without  any  other  preparation.  What 
we  mean  is  this,  that  besides  a  thorough  training  in  all  the  practical  parts 
of  forestry,  which  can  always  be  had  on  some  first-rate  estate  where  woods 
are  acknowledged  to  be  well  kept  and  attended  to,  a  knowledge  of  the 
sciences  which  have  been  described  is  absolutely  necessary  to  make  a  man 
capable  of  thinking  for  himself,  and  to  cany  on  improvements  in  arbori- 
culture. 

156.  In  recopimending  the  study  of  these  sciences  to  foresters,  I  do  not 
mean  to  say  that  they  should  be  perfect  professors  of  them  aU,  but  that  they 
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should  be  well  acquainted  with  them,  and.to  such  an  extent  that  they  may 
be  able  to  apply  them  to  their  business,  in  describing,  suggesting,  and 
carrying  out  certain  modes  of  operations  in  order  to  gain  certain  ends.  This 
they  can  always  be  able  to  accomplish  from  good  books  on  the  different 
subjects,  as  of  such  there  are  plenty  now  a  days,  whereby  an  intelligent 
man  may  teach  himself 

157.  It  may  be  considered  by  some  that,,  with  such  an  amount  of  educa- 
tion  as  is  here  inferred,  a  man  might  do  better  than  be  a  forester.  This 
may  indeed  at  first  sight  seem  correct,  but  it  is  not  so  in  reality,  as  I  do 
not  know  of  any  one  possessed  of  such  knowledge — theoretical  and  practical 
— ^who  is  not  in  a  first-rate  situation  as  a  forester,  and  who  is  not  well  paid 
for  his  talenta  I  believe  I  do  not  overshoot  the  mark  when  I  say,  that 
any  one  having  such  an  amount  of  knowledge  will  at  once  get  into  a  first- 
rate  situation  as  a  forester,  and  at  a  salary  equal  to  the  income  of  most 
clergymen  and  country  doctors  of  medicine ;  and,  besides,  I  do  not  think 
that  I  state  too  much  in  saying,  that  the  very  reason  why  there  are  so  many 
foresters  in  situations  at  extremely  low  salaries  is,  that  such  are  unlearned 
and  unfit  for  better.  Let  as  many  as  choose  tiy  the  experiment  of  educat- 
ing themselves  as  I  have  described,  and  I  will  warrant  them  getting  into 
situations  that  will  suit  them.  For  there  is  no  proprietor  of  extensive 
woods  who  will  not  give  a  good  salary  to  a  good  man,  well  knowing  that 
the  result  is  an  improved  state  of  things  on  his  woodlands,  in  every  respect 

158.  I  have  sent  out  a  veiy  large  number  of  foresters  to  situations  within 
the  last  ten  years,  at  salaries  varying  from  £50  to  «£*300  per  annum ;  and 
I  here  state  that  I  have  had  the  greatest  possible  difficulty  in  getting  a  man 
with  practical  ability  combined  with  the  necessary  educational  accomplish- 
ments. Proprietors  are  now  too  well  aware  of  the  value  of  a  really  good 
and  intelligent  forester  not  to  employ  him,  although  at  a  high  salary ;  and 
at  the  present  moment  I  happen  to  have  a  place  to  fill,  in  which  £200 
a-year  would  be  given  to  a  man  with  the  qualifications  which  I  have  described 
in  this  section,  but  cannot  fall  in  with  one,  so  low  in  the  scale  of  necessary 
education  are  foresters  as  a  body. 

159.  In  conclusion  on  this  point,  I  would  ask  any  one  possessed  of 
proper  education,  and  capable  of  undertaking  an  extensive  charge,  to  call 
on  me,  and  I  will  have  no  difficulty  in  securing  for  him  a  place  worthy  of 
his  abilities.  I  state  this  to  give  men  engaged  in  arboriculture  encourage- 
ment to  persevere  in  improving  both  themselves  and  the  profession. 


CHAPTER  11. 


SECTION  I. — WHAT  PORTIONS  OF  THE  COUNTRY  SHOULD  BE  PUT  UNDER 

TREES,  AND  WHAT  PORTIONS  SHOULD  NOT. 

160.  There  are  few  landed  estates  in  this  country  of  any  considerable 
extent  that  would  not  be  much  improved  in  their  productive  qualities  by 
the  presence  of  well  laid  out  plantations,  especially  on  high-lying  districts 
with  a  naturally  poor  soiL  On  flat  and  low-lying  plains,  with  a  naturally 
rich  soil,  it  is  not  necessary  to  plant  to  any  considerable  extent,  as  on  such 
districts,  from  the  climate  being  comparatively  mild,  and  from  the  land 
being  well  adapted  to  agriculture,  it  is  more  profitable,  both  in  a  private 
and  national  point  of  view,  to  rear  the  cereal  and  other  crops  for  food  than 
to  rear  timber.  Even  in  such  districts,  however,  it  is  always  found  desii^ 
able  to'plant  to  a  moderate  extent,  in  order  to  sift  the  prevailing  winds  of 
the  spring  and  early  part  of  summer,  which,  without  a  judicious  dispersion 
of  trees,  in  the  form  of  broad  and  well-defined  belts,  or  of  hedgerows,  often 
do  very  great  damage  both  to  crops  and  young  live-stock.  Only  very  small 
portions  of  the  low-lying  plain  lands  of  this  country  should,  therefore,  be 
put  under  trees,  and  the  extent  of  these  should  in  all  cases  be  regulated  by 
the  character  of  the  prevailing  spring  winds  of  the  district. 

161.  On  undulating  and  somewhat  hilly  parts  of  the  country,  as  weU  as 
on  elevated  table-lands,  a  much  greater  extent  of  plantations  is  necessary 
than  on  low-lying  plains,  as,  in  order  to  obtain  as  nearly  as  possible  the 
same  climate  on  both,  shelter  must  be  artificially  added  to  the  higher 
grounds,  in  proportion  to  the  natural  advantages  of  the  lower.  I  have 
often  seen  this  wonderfully  exemplified  in  hilly  parts  of  the  country,  bor- 
dering on  low-lying  and  flat  ones.  On  the  parts  of  the  former  character  I 
haye  seen  the  farm  crops  better  than  and  as  early  as  on  the  latter ;  and  this 
simply  from  the  proprietors  of  the  low-lying  districts  having  neglected  a 
judicious  distribution  of  trees  on  their  properties,  while  those  of  the  higher 
lying  had  attended  to  this  point. 

All  undulating  and  somewhat  hilly  districts  should  then  be  well  wooded 
along  the  ridges  of  the  heights,  in  whatever  direction  they  run,  and 
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even  to  some  extent  down  the  slopes  on  both  sides,  as  by  such  means  the 
lower  grounds  will  be  well  protected  from  winds  from  all  directions  ;  but 
no  planting  should  be  made  in  the  hollows  betwixt  the  hills,  at  least  to  any 
considerable  extent,  as  heavy  masses  of  trees  are  always  unpleasant  to  the 
eye  of  taste  in  a  cultivated  part  of  the  country. 

162.  Although  we  may  not  be  able  to  grow  such  large  and  fine  timber 
on  the  hilly  parts  of  the  country  as  we  can  on  the  lower,  still  it  must  be 
settled  that  the  former  are  the  only  and  proper  districts  for  the  cultivation 
of  timber  to  a  large  extent,  in  a  comparatively  small  country  like  ours,  in 
which  we  are  daily  finding  necessity  for  a  greater  breadth  of  cultivated 
land  to  supply  our  increasing  population  with  food.  This  is  a  fact  which 
no  wise  man  among  us  will  attempt  to  gainsay;  and  with  a  population  such 
as  that  of  Britain,  confined  to  an  island  such  as  we  occupy,  our  object  must 
be,  in  growing  timber,  to  plant  it  very  sparingly,  and  only  to  ameliorate 
the  climate  on  all  good  agricultural  parts,  and  to  cultivate  it  extensively  for 
all  purposes  for  which  we  require  a  supply  of  wood,  only  on  the  hilly  and 
poor  lands,  on  which  fiirming  cannot  be  profitably  pursued  without  its 
presence. 

I  state  then,  generally,  that  on  all  such  high-lying  districts  of  the  country 
as  will  not  admit  of  profitable  farming,  trees  should  be  planted  as  the 
principal  crop,  and  that  to  such  an  extent  as  to  be  limited  only,  on  the 
one  hand,  by  the  better  portions  of  the  lower  grounds  being  made  arable, 
and  on  the  other  by  the  extreme  elevation  and  poorness  of  the  land  not 
being  suitable  even  for  the  growth  of  trees. 


SECTION  II. LAYING  OUT  OF  LAND  FOR  FORESTS  AND  PLANTATIONS. 

163.  A  forest,  in  the  common  acceptation  of  the  word  among  practical 
men,  means  either  a  plantation  of  very  large  extent,  or  a  large  district  of 
country  partly  under  trees,  and  partly  waste.  As  examples  in  illustration 
of  the  point,  I  may  refer  to  the  public  forests  of  Delamere  in  Cheshire, 
Dean  in  Gloucestershire,  and ,  the  New  Forest  in  Hampshire,  in  all  of 
which  oak  has  been  planted,  and  is  being  reared  expressly  for  the  purposes 
of  the  navy, — to  the  private  forests  of  the  Duke  of  Atholl,  in  Perthshire^  in 
which  larch  is  grown  to  a  larger  extent  than  on  any  other  property  in  the 
island, — ^and  to  those  of  the  Earl  of  Seafield,  in  Strathspey,  in  which  the 
Scots  pine  is  grown  more  extensively  than  on  any  other  individual  property 
in  Britain.  All  these  forests  are  made  up  of  a  number  of  separate  enclos- 
ures or  plantations,  of  difierent  extents  and  of  different  ages  of  crop. 

164.  There  are  comparatively  few  landed  properties  in  this  country  so 
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large  as  to  admit  of  planting  to  an  extent  sufficient  to  warrant  the  appella- 
tion o{  forest  being  applied  to  their  woodlands,  as  I  do  not  think  that  an  area 
mnch  less  than  ten  thousand  acres  is  worthy  of  being  called  by  this  name. 
This,  however,  is  merely  a  matter  of  opinion ;  and  as  it  is  practically  of  no 
importance  whether  the  woodlands  upon  a  property  be  caDed  a  forest  in 
the  aggregate,  or  by  the  names  of  the  plantations  respectiyely,  I  shall  leave 
the  point  to  be  decided  by  the  choice  of  proprietors. 

165.  Every  piece  of  land  enclosed  as  woodland,  whether  it  may  be  of 
large  or  small  extent,  if  its  crop  be  planted  and  not  of  natural  growth,  is 
called  a  plantation ;  where  the  crop  on  a  piece  of  woodland  is  of  natural 
growth,  it  is  by  practical  men  called  a  wood  ;  and,  therefore,  we  generally 
find  foresters  speak  of  woods  and  plantations  upon  a  property,  meaning 
that  the  crop  of  the  former  is  natural  to  the  land,  and  that  of  the  latter  is 
artificial,  and  had  been  planted  on  it. 

166.  It  is  admitted  by  every  person  of  refined  taste,  that  no  object  is  so 
ornamental  upon  a  gentleman's  estate  as  an  extensive  healthy  plantation, 
sitoated  upon  a  well-chosen  spot,  and  having  a  well-defined  tastefully 
bending  outline ;  and  this  being  a  point  of  the  first  importance  in  arboii- 
eulture,  it  ought  to  be  well  considered  by  all  who  would  wish  to  excel  in 
the  profession.  I  am  aware  that  many  think,  and  indeed  say,  that  forest 
trees  will  grow  as  well  in  an  untastefully-defined  plantation  as  they  will  do 
in  one  laid  out  upon  the  first  principles  of  refined  taste,  provided  that  the 
soil  be  good  enough, — which  is  a  false  estimate  of  what  good  taste  is 
capable  of  doing.  And  in  order  to  contradict  this  erroneous  opinion,  I  do 
assert  that  a  young  plantation,  laid  out  according  to  scientific  principles, 
combined  with  good  taste,  will  succeed  much  better  than  one  laid  out  in  a 
careless  manner,  as  will  be  shown  by-and-by,  under  the  present  head. 

167.  As  the  future  welfare  of  a  plantation  is  considerably  affected  by  the 
manner  in  which  it  is  laid  out,  no  man  ought  to  attempt  the  laying  out  of 
land  for  one,  who  is  not  naturally  possessed  of  good  taste  for  that  sort  of 
landscape  scenery  which  is  based  upon  the  laws  of  nature,  which  will 
enable  him  to  lay  out  the  proposed  plantation  in  such  a  manner  as  to  give 
the  greatest  possible  effect  in  ornamenting  the  neighbouring  country.  It  is 
also  necessary  that  the  person  who  would  lay  out  a  new  plantation  should 
be  possessed  of  a  knowledge  of  the  nature  of  the  growth  of  each  sort  of  tree 
^hen  planted  Upon  any  given  soil  or  situation;  which  knowledge  will 
enable  him  to  judge  rightly  as  to  the  effects  that  certain  trees  will  have 
-when  planted  in  any  given  spot;  and  he  will  also  be  enabled  from  such 
knowledge  to  say  truly,  whether  or  not  trees  will  grow  well  in  the  situation 
chosen  for  a  new  plantation.  And  it  is  further  necessary  that  the  party, 
in  the  laying  out  of  a  new  plantation,  should  be  acquainted  with,  or  at 
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least  have  in  view,  any  local  peculiarities  of  the  district,  relative  to  cold  and 
destractive  winds  from  certain  points.  From  such  knowledge  he  will  be 
able  to  lay  out  the  proposed  plantation  in  such  a  manner  that  it  shall  have 
the  greatest  possible  e£fect  in  giving  shelter  to  the  surronnding  conntiy, 
which  is  the  principal  end  a  proprietor  aims  at  in  having  woods  upon  his 
estate. 

168.  The  larger  that  any  piece  of  plantation  is,  the  sooner  will  the  trees 
therein  come  to  useful  size,  and  answer  the  desired  end ;  and  the  smaller  it 
is,  the  more  likely  are  the  hopes  of  the  planter  to  be  disappointed.  And 
the  reason  of  this  is  obvious ;  for  the  young  trees  growing  in  an  extensive 
plantation,  as  soon  as  they  rise  a  little  above  the  surface  of  the  grass  or 
heath,  begin  to  shelter  one  another ;  whereas,  if  the  plantation  be  narrow, 
the  young  trees  can  hardly  be  said  ever  to  come  the  length  of  sheltering 
one  another ;  for  every  breeze  of  wind  blowing  through  the  whole  breadth, 
acts  upon  eveiy  single  tree  almost  as  powerfully  as  if  each  tree  stood  singly 
and  alona  Therefore,  it  is  most  profitable  for  proprietors  always  to  plant 
in  large  masses. 

169.  Trees  planted  in  a  mass  of  one  hundred  acres  extent  will  be  more 
healthy,  and  come  sooner  to  profitable  size,  both  as  affording  timber  and^ 
shelter,  than  they  would  if  planted  in  a  mass  of  ten  acres.  From  this  it 
foUows,  that  if  a  proprietor  wishes  to  plant  one  hundred  acres  upon  his  estate, 
he  will  raise  more  healthy  timber  by  planting  in  one  mass,  than  he  would 
do  by  planting  the  same  extent  in  four  masses  of  twenty-five  acres  eacL 

170.  No  young  plantation,  upon  an  exposed  situation,  should  be  less 
than  one  hundred  yards  broad  at  any  given  point ;  and,  where  the  soil  is 
of  a  light,  thin,  mossy  nature,  and  not  apt  to  raise  trees  to  good  size,  one 
hundred  yards  may  even  be  too  little  for  breadth.  If  there  be  much  mossy 
ground  upon  the  site  intended  for  a  new  plantation,  or  if  there  be  much  of 
it  consisting  of  poor,  thin,  gravelly  heights,  as  is  often  the  case  in  imim- 
proved  districts,  a  narrow  or  small  plantation  will  not  succeed  profitably. 
A  small  plantation  may  succeed  upon  a  good  loamy  soil  in  a  sheltered  situ- 
ation ;  but  upon  a  thin  soil,  and  an  exposed  situation,  I  would  advise  not 
to  plant  at  all,  unless  it  be  done  in  large  masses,  say  fix)m  four  hundred  to 
one  thousand  or  more  acres. 

171.  Almost  every  gentleman's  estate  lies  in  a  manner  peculiar  to  itself; 
the  wind  that  might  prove  hurtful  to  one  estate  might  not  do  so  to  another 
marching  with  it ;  therefore  it  is  that  the  particular  winds  which  prove 
most  hurtful  to  an  estate  should  always  be  taken  into  consideration  in  the 
laying  out  of  a  plantation  upon  it. 

172.  By  referring  to  Fig.  1,  this  peculiarity  in  the  difference  of  situation 
affecting  landed  property  will  be  at  once  evident 
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The  estate  of  Whitelaods  being  sitoated  a|>OD  the  west  tdde  of  tlie  hill 
a,  which  runs  nearly  south  and  north,  7001(1  be  greatly  sheltered  from  all 
storms  of  wind  from  the  east  and  south-east ;  consequently,  in  laying  down 
plantations  upon  the  estate  of  Whitelands,  the  greater  length  of  the  same, 
in  order  to  protect  the  land  from  the  north  and  soath  winds,  would  require 
to  be  made  from  east  to  west ;  and  if  the  situation  were  exposed  to  destmc- 


tive  west  winds,  plantations  meant  to  protect  the  lands  from  it  wonid 
require  to  be  made  from  north  to  sonth.  Again,  Newbury  estate,  being 
sitoated  upon  the  east  side  of  the  hill  a,  the  lajids  upon  it  would  be 
sheltered  from  the  west  and  south-west  winds,  but  would  be  much  exposed 
to  the  north  and  east  winds ;  consequently,  the  same  estate  would  require 
to  be  sheltered  by  plantations,  extending  their  greater  length  &om  east  to 
west,  which  would  protect  the  lands  from  the  north  winds ;  or  &om  north 
to  south,  in  order  to  protect  from  the  east  winds. 

173.  There  being  a  considerable  opening  between  the  soath  end  of  the 
hill  a  and  the  north  end  of  the  hill  b,  as  indicated  in  the  figure,  the  north 
part  of  the  lands  of  Ashwell  occupying  the  west  side  of  this  opening,  and 
those  of  BucUtrnds  occupying  the  east,  great  care  ia  necessary  in  laying 
down  plantations  \mder  such  circumstances ;  for  either  the  east  or  west 
wind  passing  through  such  an  opening,  gathers  force  from  being  confined 
in  its  passage  between  the  two  hills ;  therefore,  in  order  to  protect  each 
estate  from  the  effects  of  winds  passing  through  nnchecked  to  either  side, 
a  mass  of  plantation  would  require  to  be  situated  right  in  the  opening. 
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havmg  a  convex  side  turned  to  the  east,  and  another  to  the  west,  which 
would  naturally  turn  the  wind  to  either  side,  and  cause  it  to  spread  along 
the  hills. 

Again,  in  order  to  protect  the  lands  upon  the  west  of  Ashwell  from  the 
north,  plantations  would  require  to  be  laid  off  from  east  to  west ;  and  in 
order  to  protect  them  from  the  west,  they  should  be  laid  off  from  north  to 
south. 

Upon  the  estate  of  Bucklands,  again,  the  land  requires  to  be  sheltered 
more  particularly  from  the  north  and  east  winds ;  therefore  plantations 
laid  out  upon  it  with  the  view  of  protecting  from  these  winds  would  re* 
quire  to  be  made  from  east  to  west  iu  the  one  case,  and  from  north  to  south 
in  the  other. 

174.  From  what  has  been  said,  it  will  appear  plain  why  one  estate  may 
be  injured  by  the  wind  from  a  certain  point,  while  another  marching  with 
it  may  not  be  injured  by  the  same  at  all  Thus  the  estate  of  Whitelands, 
from  being  situated  upon  the  west  side  of  the  lull  a,  is  copipletely  sheltered 
from  the  east  wind ;  while,  on  the  contrary,  the  lands  of  Newbury  are 
naturally  exposed  to  the  east.  The  northern  parts  of  both  the  estates  of 
Ashwell  and  Buckland  are,  from  their  natural  situation  upon  the  opening 
between  the  two  hills,  nearly  alike  exposed  to  the  east  and  west  winds ; 
whUe  the  southern  parts  of  these  estates  are  sheltered  by  the  hill  b  differ- 
ently ;  therefore  it  is  that,  in  the  laying  out  of  plantations  upon  any 
landed  property,  those  matters  which  I  have  here  endeayoured  to  explain 
by  reference  to  Fig.  1  must  in  all  cases  be  kept  in  view  by  the  intelligent 
forester. 

175.  I  have  already  said  above  that  the  welfare  of  a  young  plantation 
depends  in  a  great  measure  upon  the  manner  in  which  it  is  laid  out  I 
also  said  that  a  plantation  laid  out  according  to  scientific  rules,  combined 
with  good  taste,  will  succeed  much  better  than  one  laid  out  in  a  careless 
unscientific  manner.  The  following  are  the  rules  by  which  I  generally 
guide  myself  in  the  laying  out  of  a  new  plantation : — 

First, — In  lajring  out  its  boundary  line,  avoid  all  straight  lines  upon  the 
exposed  sides ;  and,  if  possible,  make  no  straight  lines  upon  any  side;  they 
are  disagreeable  to  the  eye,  and  are  without  meaning  when  applied  to  natu- 
ral objects  :  in  nature  there  are  no  straight  lines,  and  that  for  a  wise  end, 
for  they  are  without  strength  to  resist  outward  pressure. 

Second, — ^The  greatest  extent  of  a  new  plantation  should  be  laid  off 
against  the  prevailing  wind  of  the  district ;  and,  at  the  same  time,  the 
greatest  extent  should  be  kept  along  the  highest  part  of  the  ground  to  be 
planted. 

Third, — The  best  possible  form  of  boundary  line  which  can  be  thrown 
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out  against  the  wind,  upon  the  most  exposed  side  of  a  plantation,  is  the 
convex.  Such  a  form  of  boundary  line  weakens  the  strength  of  the  wind 
when  it  strikes  upon  it ;  the  strength  of  the  storm  is,  as  it  were,  divided  by 
,tlie  projecting  bend  of  a  well-defined  convex. 

Fig.  2  is  a  sketch  of  the  outline  of  a  plantation  with  its  exposed  sides  a 
to  the  north,  and  6  east,  re-  ^    „ 

presenting  t;o  convex  b^nds 
thrown  out  against  the  storm 
from  those  points. 

Now,  from  considering  this 
attentively,  it  will  at  once  ap- 
pear evident  that  trees  grow- 
ing behind  a  bend  of  this  de- 
scription, and  the  outer  trees 
forming  themselves  the  bend, 
are,  from  the  position  in  which 
they  are  arranged,  proof  against  the  effects  of  storm,  as  compared  with  others 
forming  a  straight  line,  or  a  concave  bend.    Upon  the  convex  bends,  as  at 
a  and  6,  Fig.  2,  when  the  wind  hits,  its  force  is  weakened,  because  the  line 
of  fence  recedes  from  the  wind,  as  it  were,  at  any  given  point ;  and  in 
proof  of  this  I  may  refer  to  the  action  of  the  sea  upon  the  different  shaped 
bodies  which  may  be  made  to  pass  through  the  water.     For  example,  the 
forepart  of  a  ship  is  nearly  of  the  convex  form,  and  when  the  water  strikes 
upon  it,  it  spends  itself  along  each  side  of  the  vessel    Again,  were  a  ship 
to  have  its  forepart  made  flat,  it  could  not  be  urged  through  the  water  at 
All;  and  further,  were  it  made  concave,  instead  of  the  vessel  being  made  to 
go  forward,  it  would  be  driven  back.    This  is  exactly  the  principle  of  the 
^on  of  the  wind  upon  the  different  forms  of  fence-lines ;  and  firom  this 
we  see  that  the  concave  bend  is  the  worst  for  the  purpose  of  protecting 
from  the  storm  anything  behind  it;  consequently,  in  making  such  a  bend 
in  the  line  of  a  plantation  fence,  great  discrimination  is  requisite  to  know 
when  it  should  be  mada 

Fourth, — ^IJpon  the  most  sheltered  sides  of  a  plantation  the  boundary 
line  may  be  made  to  bend  one  way  or  another,  as  good  taste  may  direct, 
bat  in  all  cases  making  a  concave  bend  only  where  there  is  a  good  breadth 
of  planting  inmiediately  behind  it. 

By  glancing  at  the  concave  bend  2  in  Fig.  2,  it  will  be  observed  that  it 
is  backed  by  a  great  breadth  of  planting  from  the  north  a,  and  is  also  well 
protected  by  the  convex  bend  h  upon  the  east;  besides,  its  situation  is  upon 
the  most  sheltered  side  of  the  plantation — ^namely,  the  south ;  and  such 
concavities  may  be  made  upon  the  same  principle,  few  or  more,  according 
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to  the  extent  of  the  ground  planted,  and  also  as  the  private  taste  of  the 
proprietor  may  suggest.  In  general  eases,  the  fewer  of  them  the  better 
for  the  welfare  of  the  plantation ;  where  stock  are  to  be  sheltered,  it  is 
often  necessary  to  make  them.  For  example,  if  in  Fig.  2  there  was  no  con- 
cavity at  2,  the  storm  blowing  from  the  east,  cattle  could  have  no  real 
shelter  along  the  edge  of  the  wood  at  that  point ;  but  in  such  a  bend  in 
the  outline  of  a  wood  as  shown  at  2,  stock  could  not  receive  any  injury 
excepting  from  the  south,  which  is,  generally  speaking,  not  subject  to 
stormy  weather  in  this  country. 

Fifth, — The  highest  parts  in  a  neighbourhood,  if  they  are  not  too  high 
to  admit  of  trees  growing  profitably  upon  them,  ought  to  be  chosen  for  the 
site  of  a  plantation.  By  choosing  such  a  situation,  the  greatest  possible 
shelter  is  likely  to  be  attained  for  the  fields  of  the  neighbouring  country ; 
and,  at  the  same  time,  a  plantation  situated  upon  a  height  always  forms  a 
prominent  and  a  pleasing  object  to  the  proprietor.  A  bare  height,  at  only 
a  moderate  elevation,  always  carries  along  with  it  the  idea  of  barrenness ; 
but  when  planted  with  trees,  it  forms  one  of  the  most  pleasing  objects  in 
the  landscape  of  a  gentleman's  estate. 

Sixth, — In  the  laying  out  of  a  new  plantation  in  a  high  exposed  country 
intended  principally  for  the  protection  of  live  stock,  there  ought  to  be 
several  rather  deep  sinuosities  upon  the  most  sheltered  sides.  These  sinu- 
osities ought  to  be  upon  a  bold  wide  scale,  so  as  not  to  cause  any  weak 
point  to  project  from  the  body  of  the  plantation ;  for  if  this  be  the  case, 
such  weak  points  would  not  thrive,  and  consequently  always  have  a  mean 
appearance. 

Seventh, — If  in  the  general  arramrement  of  the  boundary  line  it  should 
be  found  necessary  to  make  a  having  its  conoavityTthe  storm  side. 
care  should  be  taken  to  construct  such  a  bend  in  a  hollow  part  of  the 
ground,  or  at  least  as  low  as  possible  \  and  it  should  be  backed  by  a  good 
breadth  of  planting  behind.    See  Fig.  2  at  1. 

176.  In  the  laying  out  of  a  new  plantation,  there  is  much  room  for  the 
display  of  good  taste.  Every  person  is  pleased  with  the  effect  of  well- 
arranged  figures  upon  grass  in  a  flower-garden ;  and  the  several  plantations 
upon  a  gentleman's  estate  ought,  in  like  manner,  to  be  well  laid-oat 
figures,  upon  a  large  scala  Many  have  told  me,  when  speaking  upon  this 
point,  that  it  is  superfluous  to  lay  out  a  piece  of  plantation  with  as  much 
view  to  taste  as  is  necessary  in  garden  and  pleasure  ground  sceneiy  ;  but 
I  have  always  maintained  that  taste  is  as  necessary  in  the  one  case  as  in 
the  other,  and  that  any  proprietor  has  a  right  to  tasteful  arrangements,  and 
is  pleased  therewith  when  surveying  his  farms,  as  much  as  with  the  other 
when  surveying  his  pleasure-grounds.     If  in  the  general  arrangement  of  a 
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young  pkntation,  a  display  of  taste  were  to  be  injnrions  to  the  welfare  of 
the  sam^  then  I  would  say,  let  taste  have  nothing  to  do  in  the  matter ;  but 
the  truth  is  qnite  the  reverse  of  this.  AH  true  taste  is  based  upon  the 
works  of  nature  ;  therefore,  when  we  make  the  bendinga  and  tumings  of 
the  bonndaiy  line  of  a  plantation  in  conformity  Trith  the  securing  natural 
ttreDgth  to  resist  the  storm,  we  at  the  same  time  give  the  most  pleas-  , 
ing  ^ect  to  the  mind  of  the  person  who  looks  upon  it 

177.  The  bendtngs  in  the  outline  of  a  plantation  should  always  be 
made  to  follow  tbe  natunJ  rising  and  &lling  of  the  gronnd — that  is,  where 
my  lateral  heights  may  project  from  the  main  body  of  the  land  laid  out 
for  a  pUntation,  make  the  fence-line  take  a  bold  convex  turn  in  the  same 


direction,  and  that  jnst  so  far  as  may  be  considered  necessaiy  for  the  ex- 
tent in  view  ;  and  where  a  hollow  of  the  ground  occurs,  make  the  fence-line 
take  a  bold  concave  turn  there,  coming  up  agun  in  the  form  of  the  convex 
where  the  ground  begins  to  rise. 
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This  will  be  more  fully  understood  by  referring  to  Figs.  3  and  4. 

Fig.  4  represents  the  side  of  a  hill  as  laid  off  by  me  for  a  plantation, 
and  the  dotted  line  represents  the  fence.  The  concave  bend  a  is  made  in 
a  hoUow,  sheltered  part ;  and  the  convex  bend  b  rises  over  the  high  ground 
adjoining,  but  is  not  extended  to  the  extreme  tail  or  bottom  of  the  hill 
ground ;  because  it  may,  and  often  is,  found  extremely  advantageous  to 
retain  a  part  of  such  high  ground  in  the  field,  in  order  that  sheep  and 
other  stock  may  have  the  benefit  of  the  same  for  lying  upon  at  certain  sea- 
sons of  the  year  when  the  lower  grounds  may  be  in  a  damp  state ;  and 
besides,  I  have  abeady  said  that  the  bends  need  only  be  extended  so  far  as 
may  be  considered  practicable  for  extent  and  general  purposes,  but  in  all 
cases  the  retaining  of  the  form  of  the  natural  ground  should  be  kept  in 
view.  The  concave  bend  c,  it  will  be  observed,  is  made  to  extend  far  back 
into  the  hollow  ground ;  for  such  a  hollow  part,  when  sheltered  by  planta- 
tions nearly  all  round,  is  one  of  the  greatest  benefits  possible  for  stock  at 
all  seasons,  both  as  regards  storm  in  winter  and  shade  in  summer,  and  more 
particularly  if  the  bottom  there  be  dry. 

The  convex  bend  d  is  again  extended  beyond  the  tail  or  bottom  of  the 
hill  ground,  and  that  in  order  the  more  effectually  to  add  shelter  to  the 
adjoining  hollow  part  c ;  and  the  same  remarks  apply  to  the  concavity  e, 
which  is  also  much  sheltered  by  the  bends  d  and/  Now,  these  points  are 
most  necessary  to  be  attended  to  in  the  laying  out  of  woodlands  upon  hill 
countries,  where,  indeed,  the  welfare  of  stock  is  often  more  to  be  taken 
into  consideration  than  the  ^ving  of  mere  shelter  to  field-cropping. 

Fig.  3  is  the  representation  of  a  hill  which  it  is  wished  to  form  into  a 
plantation  in  an  exposed  district.  At  a  the  hill-ground  runs  out  to  some- 
thing like  a  mere  point,  and  in  this  case  the  line  of  fence  is  kept  a  little 
higher,  in  order  to  give  the  convex  bend  a  bolder  and  wider  turn ;  for  I 
have  already  said  that  all  weak  projecting  points  ought  to  be  avoided  in 
the  proper  laying  out  of  a  plantation  boundary ;  and  had  the  fence-line 
at  a  been  brought  out  in  the  exact  natural  form  of  the  tail  of  the  hill,  a 
mere  point  would  have  been  made,  which  should,  in  all  cases  of  this  nature, 
be  avoided.  And  the  very  same  remarks  apply  to  the  projecting  point  of 
the  hill  at  b,  where  the  fence  is  also  kept  back  in  order  to  strengthen  the 
interior ;  and  by  the  same  being  thus  kept  a  little  back,  the  appearance 
is  improved,  and  yet  in  all  these  cases  the  natural  form  of  the  hill  is 
retained. 

178.  In  the  laying  out  of  a  new  plantation,  if  it  is  at  all  to  be  seen  from 
the  windows  of  the  proprietor's  mansion,  or  from  any  part  of  his  pleasure- 
grounds,  great  care  should  be  taken  to  make  it  have  the  most  pleasiiig 
effect  when  viewed  from  such  points ;  for  if  it  should  be  badly  laid  off  it 
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Will  proYe  a  continiial  eyesore,  and  if  well  laid  off  it  will  prove  a  constant 
source  of  pleasure. 

179.  Besides  the  converting  of  hill-ground  into  plantations,  there  is 
also  to  be  considered  the  planting  of  glens  and  other  local  hoUows,  which  . 
would  be  otherwise  of  very  little  value  to  the  proprietor  for  any  agricul- 
tural purpose,  but  which,  if  at  all  adapted  to  the  growth  of  trees,  under 
sldlfhl  forestry  may  be  made  the  most  profitable  of  all  situations  for  the 
growing  of  timber.  And,  relative  to  this,  I  must  say,  that  even  upon  a 
very  inferior  soQ,  trees  will  succeed  far  better  upon  slopes  and  in  hollow 
parts  than  they  will  do  upon  a  rich  piece  of  land  situated  upon  a  level 
country.  This  appears  to  be  most  natural  to  the  welfare  of  trees  in 
general,  which  is  a  wise  provision  of  nature,  seeing  we  cannot  cultivate 
such  land  profitably  in  the  rearing  of  any  other  crop. 

In  the  laying  out  of  such  hollows  or  glens  for  the  rearing  of  plantations, 
I  may  remark  here  that  the  fence  or  boundary  line  ought  to  be  made  for 
the  greater  part  to  follow  the  undulations  of  the  brow  of  the  glen — 
that  is,  the  boundary  line  of  the  ground  to  be  planted  in  the  hollow  should 
be  made  to  correspond,  so  far  as  other  local  circumstances  will  allow,  with 
the  natural  line  of  the  tail  of  the  background  above  and  the  head  of  the 
dope;  for  thisjis  the  system  which  gives  the  most  pleasing  effect.  But  in 
saying  this,  I  by  no  means  wish  to  be  understood  as  advocating  that  no- 
thing ought  to  be  done  in  order  to  improve  upon  the  natural  appearance 
of  such  irregularities  as  we  often  find  existing  along  the  edges  of  hollows 
or  glens  ;  on  the  contrary,  there  is  no  part  of  forest  architecture  in  which 
there  can  be  more  taste  displayed,  not  only  with  the  view  of  giving  effect, 
but  with  the  more  important  view  of  giving  the  benefit  of  increased 
shelter  from  storm  to  the  cultivated  grounds  along  the  sides  of  such 
part& 

It  is  well  known  to  all  country  people,  that  in  glens  or  hollows  of  any 
extent  there  is  generally  a  draught  of  cold  wind  rushing  along  when  the 
same  is  not  sensibly  felt  upon  the  higher  grounds  above — at  least  at  any 
considerable  distance  back  from  the  brow  of  the  hollow ;  and  such  cold 
winds  are  often  very  hurtful  to  crops  in  the  adjoining  fields,  particularly 
in  the  case  of  frost  and  cold  damp  in  the  spring  months.  Now,  in  order 
to  prevent  the  evil  effects  of  such  draughts  of  damp  and  frost  winds  in  the 
spring,  it  is  very  proper  to  have  convex  bends  rising  out  of  the  glen  or 
hollow,  at  well-chosen  points,  and  extending  a  considerable  way  upon  the 
level  ground  above,  and  always  endeavouring  to  bring  up  such  a  bend  at  a 
part  most  likely  to  intercept  the  rush  of  wind  from  the  glen  to  the  higher 
grotinds ;  and  such  bends  should  not  be  made  upon  a  small  contracted 
scale,  but  to  a  considerable  extent,  by  which  means  the  ground  above  is 
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greatly  protected  from  the  effects  of  sudden  gusts  of  wind,  which  are  veiy 
apt  to  arise  &om  such  parts,  and  which  are  almost  always  hurtful. 

180.  Many  maintain  that  the  planting  of  hoUows  with  trees  adds  very 
little  to  the  shelter  of  the  neighbouring  country ;  but  in  this  I  am  decidedly 
of  a  different  opinion  ;  for  the  very  existence  of  trees  in  a  hoUow  sifts  the 
wind  passing  through  it,  and  very  much  impedes  its  passage  and  softens 
its  temperature  ;  more  particularly,  when  projecting  parts  are  made  to  jut 
out  at  proper  and  judiciously  chosen  parts  upon  the  level  country  much 
good  is  don&  And  not  only  do  such  juttings  prove  beneficial  as  re- 
gards shelter,  but  they,  in  my  opinion,  add  greatly  to  the  general  effect 
of  the  whole,  as  appearing  most  natural,  and  agreeing  with  a  refined  taste.  ' 

181.  The  method  of  laying  out  plantations  in  the  form  of  strips,  so  often 
to  be  met  with  in  Scotland,  gives  a  poor  and  mean  appearance  to  an  estate, 
particularly  when  found  about  the  home  grounds.  The  form  in  which 
they  have  generally  been  made  is  in  straight  lines,  from  twenty  to  thirty 
yards  broad.  In  such  narrow  belts  of  wood  the  trees  are  very  seldom 
found  in  good  health  ;  and,  upon  a  little  consideration  of  the  matter,  this 
is  not  to  be  wondered  at — ^because,  from  the  narrowness  of  such  strips,  the 
proprietors  were  always  afraid  to  thin  them,  wishing  to  keep  them  in  a 
thick  state,  in  orde^  to  give  as  much  shelter  as  possible  ;  a^d  the  natural 
consequence  is,  from  being  left  too  thick,  the  one  tree  soon  kills  the  other. 
And  even  where  such  strips  have  been  well  managed,  it  cannot  be  expected 
that  they  could  produce  either  good  healthy  timber  or  make  a  good  shelter, 
for,  being  so  narrow,  the  trees  never  come  to  shelter  one  another.  But  it 
is  a  happy  circumstance  in  the  history  of  arboriculture,  that  few  such  strips 
are  now  planted.  Gentlemen  are  now  beginning  to  see  the  impropriety  of 
such  a  method  of  raising  plantations ;  and  now,  in  almost  all  cases  of  good 
management,  we  see  the  old-fashioned  narrow  strip  giving  place  to  the  well- 
defined  extensive  plantation,  which  is,  indeed,  the  only  profitable  way  of 
rearing  trees  for  any  useful  purpose. 

The  above  assertion,  I  am  aware,  will  be  considered  by  many  too  sweep- 
ing a  condemnation,  and  as  having  reference  to  all  plantations  in  the  form 
of  strips ;  but  in  what  I  have  said  above  upon  this  point,  I  have  simply 
stated  the  objections  which  I  have  to  the  system  of  planting  trees  in  too 
narrow  strips,  with  the  idea  of  growing  useful  timber  in  them ;  and  I  do 
further  assert,  that  narrow  strips  are,  above  aU  other  forms  of  plantations^ 
the  least  likely  for  the  rearing  of  timber  to  a  profitable  and  useful  siza 
However,  there  are  many  proprietors  who,  from  circumstances  of  a  local 
nature,  are  inclined— and  I  may  say  are  often  obliged — ^from  the  want  of 
space,  to  plant  hi  the  form  of  strips ;  and,  for  the  guidance  of  such  pro- 
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prietors,  I  beg  to  sabmit  the  following  observatioDs  upon  this  point,  which 
may,  in  many  cases,  be  fonnd  useful : — 

In  all  cases  of  planting  strips  in  a  moderately  exposed  country,  if  they 
are  made  nothing  less  than  forty  yards  in  breadth,  they  may,  if  well 
managed  in  the  after  rearing,  be  made  to  produce  good  and  useful  timber ; 
but  much  under  forty  yards,  I  think,  it  is  not  advisable  to  plant  strips, 
at  least  with  the  view  of  ever  producing  either  valuable  timber  or  perma- 
nent shelter. 

182.  It  often  happens  that  upon  small  landed  properties  it  is  deemed  of 
the  first  importance  to  have  the  greatest  possible  extent  imder  fieain-crop- 
pmg ;  and,  at  the  same  time,  it  is  also  a  matter  of  great  importance  to 
have  the  land  subdivided  by  narrow  strips  of  wood,  in  order  to  produce 
shelter.  In  cases  of  this  nature  there  is,  indeed,  necessity  for  taking  up 
little  room  or  space  in  the  form  of  plantations ;  and  in  such  cases  I  would 
recommend  the  following  profitable  method  of  rearing  hedgerow  timber 
upon  small  properties : — 

Wherever  it  is  found  of  importance  to  have  a  strip  of  plantation  much 
under  forty  yards  to  shelter  a  part  of  an  estate,  and  where  the  land  is  con- 
sidered too  valuable  to  have  much  of  it  converted  into  plantation  ground, 
let  the  strip  of  land  intended  for  the  same  be  laid  out  and  fenced  in  the 
usual  manner.  In  planting  this  strip,  let  it  be  considered  what  sort  of 
hard-wood  trees  will  thrive  best  as  a  permiEment  crop  upon  the  land ;.  and 
if  the  soil  be  of  a  moderate  quality,  we  will  say  a  mixture  of  oak,  ash,  and 
plane.  Let  a  row  or  line  of  these  be  planted  immediately  behind  the  fence, 
upon  the  most  sheltered  side  of  the  strip,  mixing  them  regularly,  and  at 
distances — say  twenty  feet  apart ;  or  plant  one  sort  continuously  for  a  cer- 
^"luii  d^tance,  if  that  shoiQd  be  considered  necessary,  upon  consideration  of 
a  variety  of  soil  occurring  in  the  line,  and,  having  done  this,  make  up  the 
body  of  the  strip  with  such  trees  as  may  be  considered  proper  upon  account 
of  son  and  situation,  and  of  kinds  that  will  be  most  likely  to  produce 
shelter  quickly,  and  be  profitable  in  the  cutting  down  entirely  as  thinnings. 
Let  such  a  strip  of  plantation  be  carefuUy  managed,  and  as  directed  for 
other  plantations  in  another  part  of  this  book,  paying  particular  attention 
to  the  proper  pruning  of  the  line  of  hard- wood  trees  behind  the  fence, 
keeping  the  others  well  off  them  as  they  advance;  and,  in  due  time,  if  they 
be  attended  to,  they  will  make  rapid  progress,  being  situated  upon  the 
sheltered  aida  I  may  say  that,  by  the  time  they  may  attain  thirty  years  of 
age,  they  will  be  strong,  spreading,  vigorous,  and  hardy  trees ;  and  at  this 
stage,  if  the  body  of  the  strip  have  been  kept  rather  thin  of  trees  in  order 
to  make  the  row  of  hard-wood  upon  the  sheltered  side  hardy  by  degrees, 
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the  whole  of  the  trees  in  the  strip  excepting  themselves  may  be  cat  down, 
and  the  hard-wood  alone  left  as  a  line  of  hedgerow  timber. 

Now,  relative  to  this,  it  may  be  asked,  why  plant  a  strip  at  all,  when  only 
a  row  of  hedge  timber  is  intended  to  remain  ultimately  ?  In  answer  to 
this,  I  have  to  say  that,  had  the  hard-wood  trees  been  planted  alone,  with- 
out other  trees  in  the  form  of  a  strip  to  shelter  them  for  a  time,  they  would 
have  made  but  slow  progress,  and  possibly  might  have  been  as  long  again 
in  attaining  a  size  fit  for  shelter ;  besides,  the  proprietor  has,  in  this  case, 
the  benefit  of  early  shelter  by  planting  in  the  form  of  a  strip  in  order  to 
nurse  his  permanent  trees,  which  shelter  is  continued  by  the  advanced 
state  of  the  hard-wood  trees  after  all  those  in  the  strip  have  been  removed ; 
and  he  also  has  the  value  of  the  nurses  to  pay  him  at  an  early  stage.  Now, 
the  advantages  of  this  system  over  the  common  way  of  rearing  up  strips 
are  these :  Where  narrow  strips  are  planted  with  the  intention  of  remaining 

^  as  such  for  an  indefinite  period,  we  in  most  cases  find  the  trees  in  them 
weakly  and  worthless,  from  being  too  much  drawn  up,  and  this  state  of 
the  trees  is  occasioned  by  the  want  of  space  in  the  breadth  of  the  ground 
allowed;  and,  generally  speaking,  by  the  time  that  the  trees  in  such  narrow 
strips  have  attained  forty  years,  they  begin  to  decliae,  aud  the  strip  be- 

.,  comes  a  mere  waste.  Whereas,  when  there  is  one  line  of  hard-wood  trees 
planted  upon  the  sheltered  side  of  such  a  strip  of  plantation,  it  is  at  once 
understood  that  they  are  to  be  the  object  of  the  cultivator's  attention  for 
permanent  shelter ;  and  seeing  this,  he  is  not  afmdTto  cut  and  thin  other 
trees  near  them,  which  is  the  veiy  state  of  things  wished  for ;  and  if  th^ 
row  of  hard-wood  trees  be  allowed  ample  space,  and  paid  attention  to,  they 
will,  by  the  time  that  the  trees  in  the  other  part  of  the  strip  are  failiDg,  be 
in  a  healthy  and  most  usefcd  state  for  remaining  as  valuable  hedgerow 
timber,  and  will  prove  a  beneficial  shelter  to  the  fields  for  generations  after 
their  nurses  have  been  taken  away.  Another  advantage  of  this  system  is, 
that  the  proprietor  reaps  a  good  rent  for  his  land  from  the  sale  of  the  trees 
cut  down,  independent  of  leaving  a  row  of  permanent  timber  trees,  which 
will  act  better  as  a  shelter  to  his  fields  than  his  strip  ever  could  have  done 
as  treated  in  the  usual  manner ;  and  he  has  also  the  double  advantage  of 
agaia  bringing  his  land  under  the  plough  after  the  crop  of  wood  has  been 
removed,  which  he  could  not  have  done  had  he  allowed  his  strip  of  planta- 
tion to  remain  in  the  usual  manner.  And  in  conclusion  upon  this  head,  I 
beg  to  say  that  I  have,  in  all  cases  of  good  management,  found  hedgerow 
timber  infinitely  superior  in  every  respect  to  narrow  strips  of  plantation, 

^  even  where  such  were  under  what  might  be  considered  fair  management. 
Trees  in  narrow  strips  seldom  live  to  great  age,  from  the  want  of  space,  even 
when  tolerably  managed ;  whereas  hedgerow  trees,  when  reared  in  the  manner 
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I  have  stated — ^which  is  applicable  to  high  parts-^attain,  from  having  ample 
space,  their  fall  Datural  vigour  and  dimensions,  and  live  to  double  the  age 
of  trees  found  in  a  strip ;  and  when  allowed  to  grow  rather  closely  together, 
they  make  a  much  better  shelter  than  an  unhealthy  strip.  Therefore  it  is, 
that  in  all  cases  where  land  is  considered  of  great  value  for  farm-cropping, 
and  where  strips  cannot  be  made  of  sufSdent  breadth,  I  would  recommend 
the  plantini^  of  hedgerow  trees  in  preference  to  the  usual  method  of  plant- 
ing narrow  strips,  and  that' either  in  the  way  I  have  recommended,  or  in  a 
fence-row  at  once,  if  the  climate  and  soil  be  good. 


A  J. 


SECTION   m. — UTILITY   OF   FENCING    AND   PBOPERLY    ENGLOSINO    LAND   FOR 

THE   GROWTH  OF   TOUNG   TREES. 

183.  It  is  absolutely  necessary  that  every  piece  of  land  laid  out  for  a 
plantation  should  be  fenced  in  some  way  or  other  previous  to  its  being 
planted  A  fence  not  only  prevents  the  inroads  of  sheep  and  cattle,  but  it 
at  the  same  time  tends  very  much  to  shelter  the  young  trees,  and  to  bring 
them  on  rapidly.  It  is  indeed  surprising  to  observe  the  difference  that  a 
very  low  fence  makes  upon  the  growth  of  young  trees,  as  compared  with 
those  which  are  not  protected  by  one.  Any  proprietor  or  forester,  upon 
looking  through  his  several  plantations,  will  observe  that  in  all  young 
plantations  the  most  rapid  growing,  and  at  the  same  time  the  most 
healthy  trees  in  it,  are  to  be  found  immediately  behind  the  outer  fence  ; 
and,  on  the  other  hand,  in  all  older  plantations,  the  best  grown,  and  at  the 
same  time  the  most  healthy  trees,  are  to  be  found  in  the  centre  of  the 
same,  or  at  least  a  considerable  distance  back  from  the  fence.  Now,  it 
may  be  asked,  what  is  the  reason  that  the  best  wood  is  found  in  the  inner 
parts  of  old  plantations,  while  the  most  rapid  growing  trees  are  to  be  found, 
when  young,  behind  the  boundary  fence?  The  reason,  as  proved  fi^m 
experience,  is  this : — 

During  the  first  eight  or  ten  years  of  the  age  of  any  young  plantation, 
the  boundary  fence  is  the  only  shelter  that  the  young  trees  have ;  and  it  is 
evident  that  those  trees  which  grow  immediately  behind  the  fence  will 
receive  most  of  the  benefit  of  its  shelter ;  consequently,  from  the  circum- 
stance of  their  receiving  more  shelter  than  their  neighbours  further  off, 
they  must  grow  more  rapidly,  until  such  time  as  their  tops  begin  to  rise 
above  the  level  of  the  fence,  when  they  are  considerably  checked  by  the 
cold  winds.  At  this  stage  they  begin  to  grow  thick  and  bushy,  rather 
than  advance  in  height ;  and  immediately  upon  their  becoming  so,  they 
to  shelter  all  their  neighbours  inside,  which  again  begin  to  have 
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doable  the  advantage  of  their  neighbours  outside ;  for  the  trees  upon  the 
outside  had  shelter  only  so  long  as  they  were  below  the  level  of  the  top  of 
the  fence ;  whereas  those  inside  have  now  a  shelter  which  every  year  in- 
creases upon  them  for  their  advantage,  in  height  as  well  as  in  thickness. 
All  this  comes  in  to  prove  that  a  fence  is  a  great  means  of  furthering  the 
healthy  development  of  a  young  plantation,  independent  of  its  protecting 
from  the  inroads  of  cattle  at  the  same  time.  I  always  calculate  that  a 
plantation  with  a  good  fence  is  ten  years  in  advance  of  one  without  such 
protection. 

184.  It  may  not  be  out  of  place  here  to  state  the  great  necessity  there 
is  for  keeping  good  all  fences  which  surround  plantations,  to  a  period 
beyond  that  at  which  it  is  likely  that  the  trees  will  be  injured  by  the 
access  of  sheep  and  other  live  stock ;  and  more  especially  as  I  have  often 
had  occasion  to  remark  the  evil  effects  of  sheep  in  particular  being  allowed 
to  have  access  to  plantations  at  an  eairly  period,  I  find  it  the  more  incum- 
bent upon  me  to  point  out  the  evils  arising  from  such  a  habit  being  allowed 
upon  many  estates 

185.  Upon  many  gentlemen's  estates  I  have  observed  sheep  and  other 
cattle  grazing  in  hard-wood  plantations  not  above  twenty-five  years  old, 
and  this  was  allowed  under  the  impression  that  the  rent  which  was  received 
for  the  grazing  did  more  than  any  additional  benefit  which  could  be  derived 
fix)m  an  opposite  system  of  preserving  the  trees  by  fences.  This,  how- 
ever, I  beg  to  say,  is  a  practice  very  injurious  to  the  welfare  of  any  young 
plantation ;  for  sheep,  in  particular,  when  allowed  to  have  free  access  into 
any  plantation  composed  of  trees  in  a  growing  state,  and  having  their  bark 
smooth,  are  certain  to  injure  the  same,  from  the  greasiness  of  their  wool 
coming  in  contact  with  the  bark  and  impeding  the  action  of  light  and  air ; 
and,  under  such  circumstances,  I  have  frequently  had  occasion  to  see  many 
fine  and  apparently  healthy  trees  die  suddenly.  Upon  the  other  hand, 
heavy  cattle,  when  allowed  to  graze  in  a  plantation  of  small  extent,  among 
growing  trees,  are  always  inclined  to  hang  about  under  their  shade  in  the 
warmer  part  of  the  day,  at  which  periods  they  invariably  commence  gnaw- 
ing the  bark,  which  is  smooth  upon  such  young  trees,  as  well  as  the  shoots 
of  the  tender  branches  where  they  can  reach  to  them.  Therefore,  I  would 
advise  all  proprietors,  as  they  value  the  welfare  of  their  plantations,  never 
to  allow  cattle  of  any  description  to  have  access  into  a  plantation,  unless 
the  trees  in  it  are  considerably  advanced  towards  maturity,  when  the 
bark  of  most  forest-trees  becomes  hard  and  covered  with  rough  scaly  pro- 
tuberances, which  resist  the  action  of  either  the  greasiness  of  the  sheep,  or 
the  teeth  of  large  cattle.  It  may  be  asked,  at  what  stage  would  it  be  safe 
to  allow  the  grazing  of  cattle  to  take  place  where  trees  are  ?    In  answer  to 
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this,  I  give  it  as  my  opinion/that  after  trees  have  attained  the  age  of  nearly 
forty  years,  and  have  received  their  final  thinning,  they  may,  in  the  gener- 
ality of  cases,  be  considered  safe  from  the  inroads  of  cattle. 

186.  Many  different  methods  of  fencing  have  been  adopted  for  the  en- 
dosing  of  young  plantations,  &a,  upon  landed  property,  and,  no  doubt, 
different  methods  will  stUl  continue  to  be  adopted,  according  to  the  dif- 
ferent sorts  of  materials  to  be  had  in  abundance  in  the  neighbourhood  of 
the  plantation  or  other  enclosure  which  may  require  to  be  protected;  and 
as  fencing  is  veiy  often  a  very  important  part  of  a  forester's  duty,  I  shall, 
in  the  following  sections,  enter  rather  minutely  into  detail  upon  the  method 
of  erecting  the  different  sorts  of  fences,  and  shall  show  the  advantages 
of  one  sort  over  another,  in  so  far  as  they  are  suited  for  different  purposes^ 
and  for  different  situations,  with  any  other  particulars  relative  to  them 
that  may  be  useful  to  the  practical  forester.  And  before  leaving  this  seo^ 
tion,  which  is  merely  meant  to  point  out  its  advantages,  I  may  be  allowed 
to  say  that  every  practical  forester  ought  to  make  himself  as  nearly  as  pos- 
sible master  of  the  art  of  fencing  in  all  its  most  useful  parts.  Having 
myself,  in  the  act  of  visiting  gentlemen's  estates,  seen  much  of  the  great 
advantages  derived  from  men  acting  as  overseers  upon  estates  being  well 
up  to  this  sort  of  work,  as  well  as  the  disadvantages  to  proprietors  of  having 
men  as  overseers  who  were  not  well  acquainted  with  it,  I  am  the»^more 
anxious  that  this  art  should  be  properly  understood  both  by  foresters  and 
land-stewards  ;  because,  from  possessing  such  knowledge,  they  are  the 
better  able  to  be  intrusted  with  the  improvements  which  may  be  earned  on 
by  the  proprietor  in  whose  service  they  may  be  employed.  I  shall  not 
confine  myself  strictly  to  the  description  of  fences  which  maybe  considered 
adapted  to  the  enclosing  of  woodlands :  I  shall  also  point  out  the  'method 
of  erecting  fences  adapted  for  parks  and  pleasure-grounds,  the  knowledge 
of  erecting  which  is  often  as  essential  to  the  forester  and  land-steward  as 
that  of  cultivating  thB  soil  for  their  respective  crops. 


SECTION  IV. —  MANAGEMENT  OF  THE  DIFFEBENT  BOBTS  OF  HEDGE  FENCES. 

187.  There  is  no  fence  more  generally  in  use  in  the  cultivated  districts 
of  ^Britain  than  the  thorn  hedge  ;  and  considering  its  permanent  nature  as 
a  fence  upon  good  land,  it  is  certainly  the  best  adapted  for  most  purposes 
-where  a  neat  and  clothed  appearance  is  the  object  The  hedge  is  very  much 
improved  by  having  one-third  of  beech  plants  mixed  among  the  thorns  in 
planting,  and  this  more  particularly  upon  high  situations  with  a  light 
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soil.  There  the  thorns  are  very  apt  to  die  early ;  but  when  mixed  with  a 
proportion  of  beech  plants,  which  thrive  well  in  a  light  soil,  the  fence  is 
^  much  improved  both  in  health  and  appearance.  The  soil  upon  which  I 
have  found  the  thorn  thrive  best  as  a  hedge  fence,  and  in  which  it  is  likely 
to  live  to  a  great  age,  is  a  heavy  loam  upon  a  dry  bottom.  In  all  light 
soils,  such  as  moss,  sand,  or  gravel,  thorns  are  very  apt  to  die  suddenly,  if 
not  attended  to  very  carefully  in  the  way  of  regularly  cutting  and  cleaning, 
once  a-year  at  least ;  and  it  is  in  order  to  prevent  this  tendency  of  the 
thorn  to  die  prematurely  in  such  situations,  that  I  recommend  a  mixture  of 
beech  to  be  planted  among  thorns  in  a  hedga  I  have  frequently  had 
occasion  to  observe,  Ihat  even  where  a  thorn  hedge  had  failed  to  succeed  in 
a  high  situation  upon  a  light  soil  (being  a  mixture  of  gravel  and  moss), 
when  I  had  it  repaired  by  a  mixture  of  beech  plants  the  thorns  recovered, 
and  made  an  excellent  fence  along  with  the  beech  ;  and  this  I  believe  to 
be  principally  owing  to  the  effects  of  shelter  produced  by  the  beech  retain- 
ing its  leaves  during  winter  and  sheltering  the  thorns  ;  besides,  the  beech, 
being  fond  of  a  light  dry  soU,  throve  well  and  supported  the  thorns. 

188.  Many  recommend  the  practice  of  manuring  poor  light  soils,  for  the 
reception  of  thorn  plants,  in  the  forming  of  a  hedge  fence;  but  this  I  can 
by  no  means  approve  of;  and  I  mention  this  circumstance  in  order  to  put 
the  inexperienced  upon  their  guard.  I  have  often  had  occasion  to  observe, 
that  those  hedges  which  were  planted  with  manure  in  a  naturally  light 
"poor  soil,  'and  upon  a  high  situation,  did  indeed  grow  freely  for  the  first 
two  or  three  years  after  planting ;  but  as  soon  as  the  manure  had  lost  its 
effects  upon  the  plants,  they  fell  into  a  state  of  bad  health ;  and  in  the 
course  of  five  years  from  the  time  of  planting,  such  a  hedge  was  much 
inferior  to  others  which  had  received  no  manure  upon  the  same  soil  and 
situation.  The  best  manure  for  thorns  in  a  light  soil  is  a  good  dressing  of 
clay  or  heavy  loam,  if  it  can  possibly  be  had ;  and  if  that  cannot  be  got, 
plant  beech  instead  of  them  in  the  natural  soil,  as  this  plant  will  be  sure  to 
succeed  if  attention  be  paid  to  keeping  clean  in  summer  and  cutting  in 
autumn  or  spring. 

189.  As  the  thorn  is  a  plant  better  suited  for  hedges  in  agricultural 
districts  in  this  country  than  beech  or  any  other  plant  we  are  yet  acquamted 
with,  where  the  soil  is  at  all  suitable  to  it,  it  should  be  planted  alone,  and 
without  any  intermixture  whatever.  This  may  be  done  on  any  description  of 
land  varying  from  a  light  loam  to  a  clay,  but  not  upon  land  that  may  be 
termed  lighter  than  the  former.  If  much  lighter,  or  approaching  to  sandy 
loam,  a  mixture  of  beech  should  be  used  with  the  thorn,  and  if  sand  or 
gravel,  beedi  alone  should  be  used 

190.  In  the  planting  of  thorn  and  beech  hedges,  two  methods  are  prac* 
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tised,  according  as  the  soil  may  be  damp  or  dry.  The  one  method  is  that 
of  pkcting  the  hedge  oa  the  brow  of  an  open  ditch,  made  at  the  same  time 
for  the  parposG  of  keeping  the  roote  of  the  hedge  diy  and  for  collecting 
and  caitying  off  water  from  the  field  or  plantation  which  it  sniroonds. 
The  other  method  is  that  of  planting  the  hedge  upon  the  soi&ce  of  the 
soil  without  any  ditch  whatever ;  and  either  of  these  methods  may  be 
adopted  according  to  circnmstances ;  although,  for  my  own  part,  I  am 
decidedly  in  favour  of  the  latter  method,  aa  being  the  most  neat  and  least 
eipensive  in  executing,  as  well  as  taking  up  much  less  room  in  the  field ; 
and  where  the  soil  is  rendered  diy  it  thrives  better. 

Fig.  5  is  a  section  of  a  hedge  planted  upon  the  brow  of  a  ditch ;  and  by 
ref^ring  to  it,  the  method  of  planting  the  same  will  be  easily  understood. 


191.  In  executing  the  work  of  planting  a  hedge  of  the  description 
shown  in  the  above  figure,  the  operator  first  stretches  his  line  along  the 
run  of  the  ground  where  the  hedge  is  to  be  planted,  and  which  it  is  under- 
stood has  been  previously  set  off  by  pins  driven  into  the  ground ;  but 
instead  of  placing  the  line  in  the  exact  run  of  where  the  hedge  is  to  be 
planted,  the  operator  pins  it  down  about  five  inches  to  that  side  of  the  ran 
□pon  which  the  open  dit«h  is  to  be  made.  He  next  proceeds  to  level  and 
clean  from  all  weeds,  &c.,  with  the  common  spade  which  is  used  in  doing 
this  work,  the  surface  of  the  ground,  all  along  upon  the  mn  or  hedge  line, 
as  &r  as  his  line  has  been  stretched,  to  the  breadth  of  about  twenty-four 
inches  back  from  his  line;  and  having  done  this,  in  a  manner  to  correspond 
with  the  rising  or  falling  of  the  ground  in  the  ran  of  the  hedge,  observing 
to  level  up  or  reduce  any  sadden  inequality,  he  next  proceeds  to  mark  off 
carefidly  the  edge  of  the  dit«h  upon  which  his  line  was  first  stretched ;  and 
in  doing  this,  the  operator  turns  his  face  to  the  side  where  the  ditch  is  to 
be,  and  with  his  foot  he  forces  the  spade  pretty  deeply  into  the  ground,  cut- 
ting the  sar&ce  exactly  all  along  by  the  line ;  but  he  must  observe  not  to  cut 
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perpendicularly  with  the  spade,  but  to  cut  with  a  considerable  slope  to  the 
ditch,  in  order  to  form  part  of  its  side,  as  may  be  seen  by  glancing  at  Fig. 
5,  where  b  represents  the  point  upon  which  the  line  rests,  with  the  slope  of 
the  ditch  under ;  and  when  he  has  finished  the  cutting  of  the  one  side  as 
directed,  he  will  lift  his  line  four  feet  to  the  opposite  side,  in  order  to  foim 
the  other  side  of  the  ditch,  as  at  g,  obs^ving  to  make  the  second  cat 
ezacdy  parallel  with  the  first ;  and  in  the  act  of  cutting,  he  must  turn  his 
&ce  again  to  the  ditch,  in  order  to  form  the  opposite  slope.  Both  sides  of 
the  ditch  being  iparked  off,  the  operator  with  his  spade  next  raises  the  tni( 
or  whatever  the  surface  may  be,  but  which  should  be  always  cleaned  from 
weeds,  the  outer  edge  of  which  he  first  marked  off  at  b ;  and,  lifting  it  up, 
he  turns  it  upside  down  upon  the  part  which  he  formerly  levelled  for  the 
planting  of  the  hedge,  which  part  is  now  termed  the  bed,  as  at  e,  upon 
which  the  roots  of  the  young  plants  are  to  be  laid ;  and  in  doing  this  part  of 
the  work,  five  inches  of  the  level  part  must  be  left  between  the  side  of  the 
bed  and  the  edge  of  the  ditch,  which  is  termed  the  scarcement,  and  is  meant 
to  support  the  bed  firmly,  as  well  as  to  prevent  the  rolling  down  of  loose 
earth  from  the  bank  a  into  the  ditch  c ;  therefore  the  operator,  in  lifting 
the  soil  from  the  edge  of  the  ditch  in  order  to  make  up  the  plant  bed,  must 
keep  it  regularly  five  inches  back  from  the  edge ;  and  in  preparing  the  bed 
for  the  reception  of  the  roots  of  the  young  plants,  it  must  be  made  three 
inches  above  the  level  part  or  scarcement,  upon  the  outside,  and  this  in  a 
compact  level  manner,  and  must  slope  backwards  from  the  outer  edge  at  an 
angle  of  about  forty-five  degree&  (See  Fig.  at  e.)  And  this  in  order  that 
the  roots  of  the  pl^ts  may  not  be  fiat,  but  dip  into  the  earth,  and  that 
their  tops  may  incline  a  little  upwards. 

The  bed  and  scarcement  being  finished,  as  has  been  directed  above,  and 
made  perfectly  clean  from  weeds,  the  next  part  of  the  work  is  to  have  the 
plants  prepared  for  putting  in ;  and  as  it  is  presumed  that  the  plants — say 
thorn  and  beech — ^have  been  brought  forward  in  due  time  and  put  into  the 
earth  by  the  roots  in  a  diy  part  near  the  work,  the  operator  will  bring 
them  forward,  and  before  putting  them  into  their  bed,  he  will,  with  a 
pruning-knife,  and  not  with  an  axe,  as  many  carelessly  do,  cut  eveiy  thorn 
plant  down  to  within  about  four  inches  of  the  top  of  the  root— or  in  other 
words,  leaving  only  four  inches  of  the  stem  of  each  plant.  But  with  regard 
to  the  beech  plants,  if  any  are  to  be  planted  among  the  thorns,  they  must 
not  be  cut  at  all,  not  even  the  tops ;  for  they  do  not  succeed  well  if  cut  at 
this  stage ;  and  beech  plants  for  this  purpose  may  be  from  ei^t  to  twelve 
inches  high.  Having  the  plants  thus  prepared,  the  principal  operator  will 
take  a  few  plants,  both  of  thorn  and  beech,  in  his  left  hand,  and  with  his 
right  he  will  lay  the  plants  upon  the  slope  or  bed  prepared  for  them. 
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patting  in  saccessiyely  two  thorns  and  one  beech,  at  the  distance  of  abovt 
ten  inches,  plant  &om  pknt  In  laying  the  plants  npon  the  bed^  the  top 
or  cnt  part  of  the  thorn  may  be  made  to  project  oyer  the  outer  edge  of  the 
bed  about  two  inches,  which  part  will  set  away  young  shoots  to  form  the 
hedge ;  but  the  beech  must  be  allowed  to  have  all  their  top  part  lying  out, 
with  their  roots  upon  the  same  level  with  those  of  the  thorns. 

As  the  principal  operator  or  workman  proceeds  in  thus  laying  out  the 
plants  upon  their  bed,  another  careful  person  follows  him,  and,  collecting 
the  finest  of  the  soil  from  the  part  of  the  ditch  opened  in  making  the  bed, 
he  puts  it  upon  the  roots  of  the  plants,  covering  them  veiy  carefully,  and 
using  caution  in  order  not  to  displace  any  of  the  plants  while  lying  in 
their  uncovered  state ;  a  third  man  follows,  who  puts  on  another  spadeful 
of  earth  from  the  surface  of  the  ditch  all  along  upon  that  put  on  by  the 
second  man,  which  second  spadeful  will  be  enough  to  cover  the  roots 
securely ;  and  when  this  is  finished,  the  whole  of  the  soil  thus  put  upon 
the  roots  of  the  plants  should  get  a  firm  tramping  with  the  feet,  in  order 
to  make  the  plants  secure  in  their  place,  and  exclude  the  drought  from  the 
rootSw  This  being  done  the  whole  length  of  the  line,  the  whole  of  the  earth 
contained  in  the  ditch  c  is  then  thrown  out  and  made  to  form  the  bank 
above  the  roots  of  the  plants,  in  the  shape  as  seen  in  the  figure  at  cu 
The  ditch  is  generally  made  four  feet  wide  at  top,  and  fifteen  inches 
at  bottom,  and  two  feet  deep ;  and  the  size  of  the  newly  fonned  bank, 
which  is  made  from  the  earth  taken  out  of  the  ditch,  will  be  nearly  two 
and  a  half  feet  deep  at  the  point  above  the  plants  at  a,  and  from  four  to 
four  and  a  half  feet  wide  at  the  base.  After  the  earth  has  been  all  thrown 
out  of  the  ditch,  and  it  is  properly  formed,  smooth  upon  each  side,  and. 
level  in  the  bottom,  the  bank  should  next  be  formed  to  nearly  the  same 
slope  as  the  edge  of  the  ditch  under  it ;  but  as  it  is  fonned  of  loose  earth, 
it  is  better  to  keep  the  slope  of  the  bank  a  little  flatter  than  that  of  the 
ditch  under ;  and  in  order  to  prevent  any  of  the  loose  earth  tumbUng  into 
the  ditch  from  the  bank,  it  should  be  tramped  and  made  firm  as  the  work 
proceeda  And  when  the  whole  is  finished,  it  should  receive  a  firm 
clapping  by  means  of  the  back  of  the  spades,  which  keeps  it  all  firm  and 
smooth  above. 

In  the  finishing,  the  level  scarcement  ought  to  be  left  in  a  clean  aud 
neat  manner,  without  any  roughness  lying  upon  it ;  and  the  tops  of  the 
thorns  should  all  project  regularly,  and  the  soil  be  made  firm  about  their 
necks.  In  this  manner  the  whole  line  of  hedge  is  to  be  done,  one  line- 
length  after  another ;  and  when  the  whole  is  finished,  a  three-barred  paling 
on^t  to  be  put  up  upon  the  outside  of  the  ditch,  in  order  to  protect 
the  young  hedge  from  the  inroads  of  cattle.  The  paling,  when  put  up,  will 
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require  to  be  kept  good  until  such  time  as  the  hedge  becomes  a  proper 
fence  of  itself,  which,  upon  an  average,  may  not  be  till  it  has  grown  nine 
or  ten  years. 

The  method  of  growing  hedges,  as  has  been  directed  above,  is  excellently 
adapted  to  land  of  a  wet  character,  or  rather  where  the  draining  of  the 
land  has  not  been  attended  to ;  for  no  thorn  hedge  wiU  succeed  unless  the 
groimd  upon  which  it  is  planted  be  rendered  dry ;  therefore,  if  the  ground 
where  a  hedge  fence  is  to  be  planted  is  either  not  naturally  dry  or  not  made 
80  by  artificial  drainage,  the  plan  as  above  detailed  must  be  resorted  to. 
Besides,  it  often  happens  that,  in  the  laying  out  of  ground  for  a  new 
plantation,  the  drains  in  it  reqiure  to  be  run  into  some  large  ditch,  in  order 
to  act  as  an  outlet  for  the  water ;  and  in  this  case  the  system  of  fencing 
with  a  ditch  answers  well — that  is  to  say,  all  other  circumstances 
corresponding ;  and  in  such  a  case,  the  ditch  requires  to  be  placed  next 
the  wood,  with  the  hedge  and  bank  outside,  with  the  paling  upon  the  outer 
tail  of  the  bank,  as  at  /  in  Fig.  5. 

In  Mid-Lothian  I  get  hedges  of  the  description  above  specified  planted, 
and  every  part  of  the  work  done  in  a  complete  manner,  for  lOd.  per  rood 
of  six  yards ;  and  the  plants  for  the  same  length  will  cost  about  6d. 

192.  I  shall  now  refer  to  the  other  method  of  planting  hedges,  namely, 
that  of  planting  in  the  surface  soil  without  any  ditch  whatever.    In  all  cases 
where  the  land  is  either  naturally  diy  or  has  been  rendered  so  by  artificial 
drainage,  and  where  there  is  at  the  same  time  no  necessity  for  any  ditdi  as 
an  outlet  for  water  fix)m  drains,  &c.,  made  in  the  neighbourhood,  whether  that 
may  be  in  the  case  of  an  adjoining  field  or  a  plantation,  I  would  advise  not 
to  plant  hedges  in  the  form  of  ridge  and  ditch,  but  simply  in  the  common  soil 
of  the  line  of  fence  required.    In  planting  a  hedge  in  this  manner,  I  have  the 
ground  trenched  in  the  line  of  the  hedge  to  be  planted,  four  feet  wide  by 
twenty-four  inches  deep ;  and  in  the  act  of  digging,  I  have  all  root-weeds 
carefully  picked  out,  which  ought  to  be  particularly  attended  to  in  the 
planting  of  all  hedges,  seeing  that  the  eradicating  of  such  afterwards  has  a 
tendency  to  disturb  the  roots  of  the  plants  too  much,  and  check  their 
growth  by  admitting  too  much  drought    When  the  whole  length  of  the 
ground  for  the  intended  hedge  has  been  thus  prepared  by  trenching  and 
cleaning,  I  have  it  very  nicely  levelled  by  the  eye,  in  the  first  place ;  and 
when  I  consider  the  ground  to  be  nearly  as  level  as  I  wish  it,  I  next 
stretch  the  line  along  the  middle  of  the  ground,  stretching  it  pretty  tightly, 
in  order  that  it  may  tell  the  level  by  its  tightness ;  for  where  the  ground 
is  hollow  the  line  will  be  above  it ;  and  where  the  ground  is  high,  the  line 
will  be  lying  too  close  upon  that  part    And  having  the  line  thus  tightly 
set,  I  go  upon  it  with  my  feet,  keeping  it  right  under  the  middle  of  the 
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soles  of  my  shoes ;  and  in  this  position  I  tread  the  earth  firmly,  walking 
sideways  all  along  the  length  of  the  line ;  by  doing  this,  I  have  the  soil 
Srm  about  five  inches  upon  each  side  of  the  line.  Coming  off  at  the  end 
of  the  line,  which  I  allow  to  remain,  I  make  up  with  fresh  soil,  from 
one  side  of  the  line,  any  inequalities  caused  by  my  feet  in  walking  along, 
and  beat  the  new  surfEbce  with  the  back  of  the  spade  as  I  proceed,  keep- 
ing about  seven  or  eight  inches  in  breadth  level  on  the  one  side  of  the 
line,  and  only  about  two  or  three  upon  the  other.  This  being  done,  I 
next  take  out  an  opening  with  the  spade  upon  that  side  of  the  line  which 
has  the  least  level  ground  upon  it,  and  this  opening  I  make  about  nine 
or  ten  inches  deep,  according  as  the  roots  of  the  plants  may  require, 
taking  care  to  have  the  opening  neatly  cut  by  the  run  of  the  line.  I 
next  have  the  plants  prepared  as  formerly  stated,  and  put  them  in  along 
the  side  of  the  firm  level  edge,  observing  to  keep  the  stalks  of  the  thorns 
about  two  inches  above  the  surface,  and  the  beech  plants  all  the  height,  as 
formerly  stated ;  then  fill  in  the  earth,  and  make  the  whole  firm  and  level, 
which  concludes  the  work  of  planting  the  hedga 

193.  In  comparing  the  two  methods  of  planting  hedges  just  described, 
I  have  found  that  by  the  last  mentioned  system  the  plants  come  much 
sooner  to  useful  size  than  when  planted  on  the  edge  of  a  ditch;   and 
therefore  I  now  employ  it  chiefly.    There  is  another  and  a  very  important 
advantage  attending  this  mode  of  planting  hedges  without  a  ditch,  which 
gives  it  great  preference  in  an  economical  point  of  view,  as  compared 
with  the  other — ^namely,  the  taking  up  of  very  little  ground  in  the. 
sabdividing  of  land ;  for  it  must  be  observed  that  where  there  is  a 
hedge  and  ditch  much  useful  land  is  occupied,  but  where  there  is  no 
ditch   the  least  possible  quantity  of  land  is  taken  up  by  the  fence. 
In  choosing  or  refusing  the   one   or  the  other,  much  depends  upon 
the  circumstances  to  be  overcome,  which  must  all  be  taken  into  con- 
sideration.    Upon  several  estates  with  which  I  have  had  to  do,  where  most 
of  the  hedge  fences  had  been  reared  upon  the  ditch  system,  I  have  put 
drain-tiles  into  the  ditches  and  filled  them  up,  in  order  to  improve  the 
fences,  which  had  become  stunted  and  unhealthy  from  neglect.    By  this 
many  of  these  hedges,  which  were  formerly  in  an  unsatisfactory  condition, 
are  much  improved,  as  they  have  been  so  much  benefited  by  the  additional 
supply  of  new  soil  about  their  roots;  and,  on  the  whole,  this  scheme  pro- 
mises to  be  of  great'  advantage  in  the  renewal  of  such  old  hedges  as  have 
been  planted  on  the  sides  of  ditches. 

194.  The  cost  of  dicing  the  ground  and  putting  in  the  plants  for  the 
last-mentioned  kind  of  hedge  will  be  about  4d.  per  rood  ;  and  if  we  include 
the  price  of  the  plants  also,  the  whole  may  cost  about  lOd.  per  rood.    The 
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cost,  however,  will  depend  much  upon  the  nature  of  the  ground  operated 
on,  as,  where  the  surface  is  very  unlevel,  and  consequently  there  is  much 
work  to  perform,  it  must  cost  proportionally  more.  I  ought  to  state,  there- 
fore, that  although  on  generally  level  land  I  have  got  such  fences  as  have  been 
described  completed  for  the  price  named,  still  I  have  had  many  cases  where 
the  work  cost  lOd.  per  yard,  and  this  difference  arose  from  the  difficulty  in 
levelling  the  bed  for  the  plants  and  making  it  dry« 

195.  In  all  cases  of  preparing  soil  for  the  reception 'of  plants  intended 
for  a  hedge,  good  earth  should  be  added  where  it  is  naturally  poor  and  bad 
upon  the  line,  as,  if  this  should  not  be  attended  to,  the  hedge  will  come  away 
unequally — ^that  is,  strongly  where  the  land  is  naturally  strong  and  good, 
and  weakly  where  it  is  poor  and  bad.  Where  it  is  found  necessary  to 
improve  the  natural  ground  on  the  line  of  a  new  hedge,  this  cannot  be 
better  accomplished  than  by  carting  fresh  and  good  loam  from  a  distance, 
and  adding  it  in  considerable  quantities  to  the  natural  portion,  and  of  course 
mixing  them  well  together, 

196.  lime  is  sometimes  applied  to  the  bed  of  a  young  hedge  ;  and  in 
moderate  quantities  on  strong  land,  and  on  land  having  much  vegetable 
matter  in  it,  it  has  a  good  effect  in  causing  the  plants  to  grow  quickly  ; 
but,  further  than  this,  no  manure  should  be  applied,  as  good  fresh  soil,  ap- 
plied with  perhaps  a  mixture  of  lime,  is  always  more  conducive  to  the 
health  of  the  plants  than  any  species  of  vegetable  manure. 

197.  I  have  found,  from  my  more  extended  experience  in  the  rearing  of 
hedges,  that  the  plants  used  should  never  be  planted  closer  to  one  another 
in  the  line  than  ten  inches,  nor  farther  apart  than  twelve  inches.  I  state 
this  from  jSnding  that  plants  put  in  much  closer  than  the  former  distance 
grow  up  weakly,  and  soon  become  matured,  and  that  when  put  in  at  a 
greater  distance  than  the  latter,  they  are  long  in  filling  up  so  as  to  become 
a  fence.  I  am  of  opinion,  therefore,  that  from  ten  to  twelve  inches  apart  is 
a  very  suitable  distance  for  plants  growing  healthily  in  a  hedge,  and  for 
their  becoming  so  strong  as  to  resist  cattle,  which  is  the  object  in  view. 

198.  The  best  time  of  the  year  for  planting  hedges,  whether  thorn  or 
beech,  is  the  month  of  November,  or  that  of  February.  In  either  case,  the 
ground  should  be  properly  prepared  some  months  previously,  in  order  that 
it  may  have  time  to  ameliorate  and  subside,  as  any  subsiding  should  be 
made  up  before  planting,  otherwise  the  line  will  look  badly. 

199.  We  now  come  to  speak  of  the  after-management  of  the  hedge-fence, 
which  is  a  matter  of  the  very  greatest  importance  to  the  welfare  of  such 
fences,  seeing  that  many  of  them  die  from  the  want  of  due  care  being  be- 
stowed upon  them ;  and,  as  I  have  already  said,  the  great  points  in  their 
management  are  regular  cutting  and  cleaning.     Supposing  that  a  young 
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hedge  has  been  planted  any  time  between  the  first  of  November  and  the  end 
of  Fehruary,  it  will  during  the  following  summer  make  considerable  shoots. 
The  thorns  will,  in  all  probability,  have  made  shoots  of  nine  inches  at  an 
average,  but  if  beech  plants  are  used,  they  will  have  made  comparatively 
little  progress,  because  they  naturally  require  a  longer  period  to  establish 
themselves  in  the  soil .  If,  however,  they  have  appeared  firesh  in  the  leaf, 
and  only  made  from  two  to  three  inches  of  young  wood  upon  the  top  shoots, 
it  is  quite  satisfiactory ;  and  indeed,  had  the  thorn  plant  not  been  cut  down, 
they  very  possibly  would  not  have  made  a  greater  growth  than  the  beech  ; 
and  had  the  beech  been  cut  down  in  the  same  manner  as  the  thorns,  it  is 
veiy  possible  that  the  one  half  of  them  would  have  died.  This  explains  the 
reason  for  cutting  the  one  and  not  the  other — ^that  is,  the  growth  of  the 
thorn  plant  is  encouraged  by  severe  cutting,  while  that  of  the  beech  in  its 
joung  state  is  the  reverse,  particularly  as  regards  the  old  wood. 

200.  I  am  aware  that  many  foresters  are  in  the  habit  of  cutting  over  in 
autmnn  the  shoots  of  the  first  year  in  young  thorn  hedges ;  but  to  this 
practice  I  beg  to  olgect ;  because  I  have  found,  from  observation  and  ex- 
perience, that  it  is  an  error.  I,  in  all  cases  of  hedge-culture,  allow  the 
plants  to  remain  uncut  until  they  have  two  years'  wood  upon  them,  and 
ontil  they  have  had  their  roots  thoroughly  established  ;  and  when  they 
have  arrived  at  this  stage,  I  cut  the  plants  over  to  about  nine  inches  high, 
and  dress  in  the  sides  also  pretty  closely,  say  in  the  month  of  November. 
Daring  the  first  two  summers,  therefore,  after  the  hedge  has  been  first  planted, 
all  the  attention  necessary  to  be  bestowed  upon  it  is  that  of  keeping  it  dear 
of  weeds,  which  is  simply  done  with  a  small  spade,  termed  the  hedge-  yiq.  6. 
cleaner  (Fig.  6) ;  this  is  about  four  feet  in  length,  including  the 
handle,  and  the  spade  itself  is  three  and  a  half  inches  broad,  by 
about  seven  inches  long,  excluding  the  hose,  which  is  about  the  same 
length  as  the  spada  This  spade  is  kept  pretty  sharp  upon  the 
edge,  and  is  wrought  much  in  the  same  manner  as  a  gardener  does 
a  Dutch  hoe.  The  hedges  should  be  cleaned  twice  in  the  season — 
namely,  in  the  months  of  June  and  August 

201.  Before  entering  farther  into  the  management  of  hedges  as  a 
fence,  it  may  be  necessary  for  me  here  to  explain  the  nature  of  my 
objection  to  not  cutting  over  thorn  hedges  of  one  year's  growth  as 
many  do.  It  is  this  :  Having  from  experience  found  that  a  young 
hedge  not  cut  the  first  season  after  planting  is  much  superior  two 
years  afterwards  to  one  that  is  cut  in  the  usual  way,  I  set  myself  to  prove 
the  matter  upon  practical  principles.  I  therefore  planted  two  pieces  of 
hedge,  and  left  the  one  cut,  and  the  other  uncut,  during  the  following 
winter ;  and  during  the  second  summer  I  watched  the  progress  of  each 
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minutely :  the  hedge  that  was  left  uncut  came  away  much  earlier  in  the 
season  than  the  one  that  was  cut  over ;  and  daring  the  summer  I  found  the 
leaves  and  shoots  of  the  uncut  hedge  much  srtronger  and  healthier  in  appear- 
ance than  those  of  the  cut  one ;  and  in  the  month  of  October,  when  the 
wood  of  both  was  fully  ripened,  upon  comparing  them  together,  I  found  the 
older  shoots  of  the  uncut  plants  decidedly  superior  to  those  that  had  been 
cut  From  this  I  concluded  that,  when  the  shoots  of  the  first  year's  growth 
are  left  upon  the  plants  during  the  second  year,  they,  from  having  a  great 
surface  of  leaves  and  prepared  young  wood  upon  them,  are  enabled  to  carry 
on  the  vital  functions  more  early  and  readily ;  consequently,  much  nourish- 
ment is  drawn  up  fix)m  the  soil,  and  a  regular  proportion  of  woody  matter 
made  in  the  plant ;  whereas,  in  the  case  of  the  cut  plants,  I  considered 
that,  in  the  early  part  of  the  second  summer,  when  the  uncut  plants  were 
expanding  their  leaves,  and  drawing  nourishment  both  firom  the  soil  and 
air,  the  cut  ones,  from  the  want  of  young  wood,  had  to  make  new  leaves, 
and  young  wood  also,  before  they  could  grow  as  rapidly  as  the  others.  But 
after  the  plants  are  two  years  old,  and  properly  established  in  the  soil,  I 
have  always  found  that  they  grow  more  vigorously  from  being  well  cut ; 
therefore  it  is  that  I  object  to  the  cutting  of  thorns  until  they  have  their 
roots  properly  established,  and  that  is  after  they  have  been  two  years 
in  the  soil 

202.  In  the  training  up  of  a  hedge,  where  the  object  is  that  of  having 
a  firm  and  compact  fence,  capable  of  resisting  the  ordinary  efibrts  of  cattle 
of  any  description,  the  only  mode  is  that  of  keeping  the  ground  immediately 
under  the  hedge  plants  clean  &om  all  weeds,  as  this  secures  the  health  of 
the  hedge  in  the  under  part,  and  allows  it  to  spread  down  to  the  very 
ground ;  whereas,  when  weeds  are  allowed  to  grow  under  the  hedge,  it  soon 
becomes  bare  and  naked  of  branches,  and  proves  open  and  weak  there.  In 
the  cleaning  of  hedge  fences,  it  is  also  an  object  of  great  importance  to  keep 
the  ground  clear  of  weeds  at  least  one  foot  beyond  the  drip  on  each  side ; 
for  this  secures  a  free  current  of  air  passing  through,  without  which  a  hedge 
fence  is  sure  to  become  bare  and  weakly  below.  This  cleaning,  once  the 
ground  has  been  a  few  years  regularly  kept,  may  be  done  for  one  halfpenny 
a  rood  per  year  throughout  the  whole  period ;  but  if  the  hedges  have  been 
allowed  to  become  dirty  from  the  want  of  attention,  and  if  they  have  not 
been  cleaned  for  several  years,  as  is  too  often  the  case,  they  may  cost  four 
or  five  pence  a  rood  to  put  them  in  order,  even  for  one  cleaning,  besides  the 
injury  done  to  the  fence.  These  observations  I  make  here  in  order  to  point 
out  the  great  necessity  and  propriety  of  keeping  all  hedge  fences  clean  ;  for 
although  it  may  indeed  cost  a  proprietor  a  few  pounds  each  year  to  do 
so,  still,  if  the  work  be  neglected  for  three  or  four  years,  a  much  larger 
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sum  is  eventually  required  to  put  them  right,  independent  of  in  a  great 
measure  ruining  his  fences. 

203.  Having  said  this  much  as  to  keeping  clean  all  hedge  fences,  I  in 
the  next  place  have  to  say,  that  in  the  training  up  of  a  hedge,  where  the 
object  is  that  of  having  a  firm  and  compact  fence  capable  of  resisting  cattle, 
the  great  point  is,  after  that  of  keeping  clean,  to  cut  the  fence  yeaily 
according  to  a  given  form  ;  and  this  form  must  in  all  cases  be  regulated  by 
the  situation  in  which  the  fence  grows,  by  the  object  in  view,  and  in  a  great 
measure  by  the  taste  of  the  proprietor.  In  order  to  illustrate  my  meaning 
more  fully,  I  shall  make  a  few  remarks  upon  each  of  these  points.  I  said 
that  it  is  necessary  to  cut  hedge  fences  yearly ;  and  I  believe  that  there  are 
very  few  practical  foresters  who  will  not  agree  with  me  upon  this  point ;  for 
every  one  who  has  had  his  attention  directed  to  the  rearing  of  such  fences, 
at  once  sees  the  difference  between  a  hedge  not  cut  yearly  and  one  that  ia 
In  the  first  case,  the  hedge  soon  begins  to  get  bare  at  bottom  and  over  bushy 
at  top ;  besides,  it  very  soon  becomes  loose  and  open,  and  without  firmness  or 
compactness  to  resist  as  a  fence  ought  to  do.  In  the  latter  case,  the  hedge, 
from  being  regularly  cut,  is  kept  close  in  texture  from  bottom  to  top,  and 
is  healthy  and  long-lived  as  compared  with  one  not  regularly  cut. 

204  In  cutting  young  hedges  and  training  them  up  to  maturity,  I  allow 
the  plants  to  remain  uncut  till  the  end  of  the  second  year,  when,  for  the 
.  first  time,  I  cut  them  over  about  nine  inches  from  the  surface,  and  at  the 
same  time  I  cut  in  the  sides  pretty  closely  also,  using  for  the  pmv  ^^  ^ 
pose  what  is  termed  the  hedger's  switchiug-biU  (see  Fig.  7),  and  |} 
never  the  shears,  as  some  do  in  cutting  young  hedges.  The  shears, 
in  all  cases  where  they  are  used  for  cutting  a  hedge,  make  a  rough 
wound,  which  is  generally  attended  with  the  loss  of  a  bud  or  two 
under  the  wound ;  but  the  switching-bill,  on  the  contrary,  makes 
a  dean  cut,  and  no  bad  consequences  follow.  Besides,  a  hedge  that 
is  cat  by  using  the  bill  is  in  all  cases  trained  up  more  closely  and 
firm  than  one  cut  with  the  shears.  In  cutting  a  hedge  for  the  second 
time^  which  will  be  when  it  is  three  years  old,  I  cut  it  down  to  about 
twelve  inches  in  height,  making  it  regular  on  the  top  level ;  and  in  the 
aide  cutting  I  leave  only  about  one  inch  of  a  spur  of  the  last  year's 
growth.  This  I  continue  to  do  each  year  successively  until  I  have 
the  fence  of  full  size  ;  that  is,  in  each  successive  cuttiug  that  I  give  a  young 
thorn-hedge  aimually,  I  leave  it  four  inches  higher,  and  one  broader  on 
each  side,  than  it  was  the  previous  year,  until  I  have  it  four  feet  high,  after 
which  period  I  keep  it  down  each  following  year  as  nearly  to  the  old  height 
as  possibla  For  every  forester  must  be  aware  that,  in  cutting  hedges,  they 
will  increase  in  height  and  breadth  of  their  own  accord  under  the  best  sys- 
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tern  of  cutting,  seeing  that,  in  the  act  of  catting  off  the  annnal  shoots,  there 
is  always  a  short  piece  left,  called  a  spur,  at  the  base  of  every  young  shoot 
cut.     So  much,  indeed,  does  this  increase  the  bulk  of  the  best  kept  hedges, 
that  in  course  of  time  it  is  found  necessary  to  reduce  them  in  bulk,  and  to 
allow  them  to  come  away  anew  again,  which  yet  remains  to  be  explained 
A  hedge,  in  the  course  of  a  number  of  years,  however  well  kept,  generally 
out-grows  itself,  from  the  cause  above  stated ;  and  this  state  of  a  hedge  is 
easily  known  by  its  becoming  loose  in  habit,  and  of  an  open  overgrown 
appearance.    Now,  there  is  no  way  of  renewing  a  hedge  in  this  state  but 
that  of  cutting  it  in,  or  what  iJ^  termed  ribbing  ;  and  this  ribbing  consists 
in  stripping  the  hedge  of  its  side  branches,  and  allowing  it  to  make  new 
wood  all  over.    But  in  doing  this  caution  must  be  used  ;  for  I  have  more 
than  once  seen,  where  hedges  had  been  ribbed  without  due  caution,  that 
they  died  down  to  the  surface,  and  consequently  had  to  be  cut  over  at  that 
part,  and  allowed  to  grow  up  anew  from  the  old  roots.    Therefore,  in  the 
ribbing  of  a  hedge,  the  following  points  must  be  kept  in  view  :  When  it 
is  found  necessary  to  ribb  in  a  hedge,  let  it  be  considered  whether  or  not 
the  situation  be  an  exposed  one  ;  and  if  the  situation  be  not  an  exposed 
one,  nor  in  a  part  of  the  country  exposed  to  the  sea,  nor  more  than  six 
hundred  feet  above  the  level  of  the  sea,  the  ribbing  may  be  done  from 
November  to  the  first  of  April,  as  may  best  suit.    In  doing  the  work,  the 
operator  will  use  what  is  termed  the  ribbing-iiU,  which  is  much  stronger 
and  heavier  than  the  switching-bUl,  and  has  less  hook  upon  the  point     In 
ribbing  the  hedge,  the  operator  cuts  off  all  the  lateral  branches  upwards^ 
to  within  about  four  inches  of  the  main  stems  upon  each  side ;  and  the 
hedge  over  all  should  also  be  reduced  in  height  to  about  three  feet.     It 
should  also  be  kept  in  view,  in  the  case  of  ribbing  in  a  hedge,  that  if  sheep 
or  cattle  are  in  the  habit  of  grazing  in  the  field  adjoining,  the  ribbing 
should  be  done  at  a  period  when  the  field  is  under  farm-crop,  and  when 
there  is  to  be  no  stock  grazing  for  a  year  or  two  after ;  for  if  it  should  be 
doilie  at  a  period  when  sheep  or  other  animals  are  in  the  field  where  the 
hedge  is,  they  are  sure  to  injure  it  by  eating  the  young  shoots  as  they  grow ; 
besides,  their  hair  and  grease  are  injurious  to  the  welfiEtre  of  a  hedge  so  closely 
cut  in.    Again,  where  the  situation  of  a  hedge  to  be  ribbed  is  much  exposed, 
do  not  ribb  it  before  the  month  of  March  or  April,  when  any  severe  check 
from  the  effects  of  exposure  is  likely  to  be  over  for  the  season.    From  this  role 
not  being  observed,  I  have  frequently  seen  hedges  die  down  to  the  ground 
when  they  were  ribbed  in  the  winter  season  upon  a  high  and  exposed  part. 
205.  Switcliing  hedges  is  generally  done  for  a  hal^enny  per  rood,  axid 
ribbing  for  twopence — that  is  to  say,  when  such  work  is  contracted  for  l>y 
hedgers. 
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206.  Tliere  is  also  the  renewing  of  old  and  neglected  hedge  fences  to  be 
taken  into  consideration.    It  very  often  happens  that  where  hedge  fences 
liave  been  badly  managed  for  a  few  years  snccessively,  they  begin  to  die  out 
by  degrees :  this  is  evidenced  by  many  of  the  plants  becoming  stunted  in 
appearance,  and  by  gaps  occurring  here  and  there  from  deaths  among  the 
plants,  and  the  more  healthy  of  them  becoming  tall  and  spreading.    This 
state  of  hedges  may  be  accounted  for  in  various  ways  :  it  may  be  caused 
by  neglect  of  thorough  drainage,  and  by  neglect  of  keeping  the  plants 
dear  of  weeds ;  it  may  also  be  brought  on  from  the  natural  soil  not  being 
well  adapted  to  the  healthy  growth  of  the  plants,  and  also  from  neglect  of 
properly  cutting  the  plants,  and  by  allowing  them  to  grow  to  such  an  ex- 
tent as  to  exhaust  the  ground.     In  order  to  renew  such  a  neglected  hedge 
as  has  been  described  above,  the  plants  require  to  be  all  cut  down  to  within 
about  six  inches  of  the  ground,  observing  to  make  the  cuts  upwards. 
When  this  is  done,  and  the  rubbish  removed,  the  ground  should  be  well 
cleaned,  and  dug  to  the  extent  of  about  twenty-four  inches  upon  each  side 
of  the  hedge-line,  and  all  gaps  among  the  old  stumps  made  up  with  new 
or  young  plant&     In  making  up  with  young  plants  among  the  roots  of  old 
thorns,  I  have  to  observe  that  young  plants  of  the  same  sort  should  not  be 
used  in  such  cases,  as  they  never  succeed  well  where  old  thorns  have  been 
growing ;  but  in  all  cases  of  this  nature  use  beech  plants,  for  they  thrive 
well  among  old  thorns.    Work  of  this  kind  maybe  done  during  fresh  wea- 
ther any  time  during  winter ;  and  in  order  to  have  the  hedge  continue 
sound  and  prove  a  good  fence  afterwards,  it  must  be  kept  clean,  protected, 
and  regularly  cut,  as  has  been  already  stated.    The  directions  just  given 
for  the  renewal  of  old  and  neglected  hedges  wiU  be  found  to  answer  very 
well  where  the  subjects  are  comparatively  healthy,  and  not  too  far  destroyed 
by  disease  ;  but  with  regard  to  such  old  hedges  as  have  been  very  much 
neglected,  and  are  in  consequence  very  much  diseased,  the  mode  I  have 
recommended  will  not  recover  the  plants  so  as  to  cause  them  to  grow 
healthily  and  make  a  fence.    Where,  therefore,  the  plants  forming  a  hedge 
are  very  much  diseased  from  one  or  other  of  the  causes  stated,  they  should 
be  dug  out  altogether,  and  a  new  hedge  planted  instead,  and  upon  a  new 
line  of  land,  if  possible,  as  to  replant  upon  the  old  line,  where  the  soil  is 
exhausted,  would  be  very  injudicious.     If,  however,  it  should  be  found 
necessary  to  plant  again  upon  the  old  line,  the  land  must  be  rendered  per- 
fectly dry  by  drainage,  if  at  all  wet ;   afterwards  the  exhausted  soil  of  the 
old  line  must  be  entirely  removed,  to  the  extent  of  five  feet  broad  and  two 
feet  deep.    Into  this,  good  soil  should  be  put  from  an  adjoining  field,  and 
the  young  hedge  planted  in  it  in  the  usual  way.     No  other  mode  will 
secure  a  thriving  fence  under  such  circumstances. 
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207.  We  now  come  to  consider  the  form  in  which  hedge  fences  should  be 
trained  up ;  snd,  as  I  have  already  said,  this  form  must  be  regulated  by  the 
situation  in  which  the  fence  grows,  by  the  object  in  view,  and  in  a  great 
measure  by  the  taste  of  the  proprietor. 

SOS.  There  are  four  forms  of  hedge  fences  as  generally  adopted  in  dif- 
ferent districts  of  Britain ;  namely,  the  wedge-shaped,  the  fiill-sided,  the 
square-shaped,  and  the  upright  The  form  of  each  of  these  will  be  better 
understood  by  referring  to  Figs.  8,  9, 10,  and  11,  which  represent  an  end 
section  of  each  of  the  four  different  forms  mentioned. 

A  few  remarks  upon  each  of  these  forms  of  hedges  will  be  enough  nnder 
the  present  head. 

209.  The  wedge-shaped  thorn  hedge,  an  end  section  of  which  is  repre- 
sented by  Fig.  S,  is  of  all  others  the  best  form  for  a  high-lying  district 

where  snow  is  apt  to  prevail ;  and  it  is,  more- 
^"^  ^  over,  the  form  which  is  by  far  the  simplest  to 

keep  in  order  in  the  way  of  cutting.  In  high- 
lying  parts  of  the  countiy,  hedges  are  often 
much  injored  by  heavy  falls  of  snow  resting 
upon  them  ;  and  in  a  case  of  this  nature  the 
wedge  form  is  the  best  that  can  be  adopted, 
seeing  that  much  perpendicular  pressure  can- 
rx.  not  lie  upon  any  part  of  it  It  is  this  shape 
of  a  hedge  that  we  have  upon  all  the  high- 
lying  agricultural  districts  of  both  England  and  Scotland. 

210.  The  fiill-sided  thorn  hedge,  an  end  section  of  which  is  r^iresented 
by  Fig.  9,  is  tlie  most  common  form  to  be  found  in  all  well-sheltered  agri- 
cultural districts,  for  which  it  is  veiy  well 
adapted ;  for,  by  its  bulging  sides,  it  is  not 
easily  approached  too  close  or  injured  by 
stock  of  any  kind ;  but  it  is  very  apt  to  go  out 
of  order,  and  to  overgrow  itself,  if  not  under 
skilful  and  good  mana^ment  Excellent 
specimens  of  this  form  of  hedge  are  to  be  seen 
in  the  Lothians  of  Scotland,  and  in  the  best 

;  cultivated  districts  of  the  central  counties  of 
England,  where  the  soil  is  well  adapted  for 
its  healthy  development  It  is  not,  however,  adapted  for  a  high-lying 
country  where  snow  is  apt  to  prevail,  for  its  bulging  sides  are  very  apt  to 
be  crushed  and  broken  by  the  weight  of  snow  lying  upon  it ;  and  this  I 
have  had  irequent  proof  of  in  many  high-lying  parts  of  ScotUnd. 

211.  The  square-shaped  hedge,  an  end  section  of  which  is  represented 
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l^  Fig.  10,  is  solely  adapted  for  gentlemen's  home  or  policy  grounds,  and 

ooght  never   to  be  introdnced  either  as  a 

wood  or  a  field  fence ;  and  I  merely  advert 

to  it  in  order  to  point  oat  its  impropriety 

for  general  use.     lb  is  all  very  well  to  have 

a  fence  of  this  kind  ronnd  a  garden,  where 

it  may  be  well  kept ;  bnt  as  a  general  country 

fence,  it  is  the  most  liable  of  all  to  become 

oveigrown  and  useless. 

212.  The  upright  hedge  (Fig.  1 1)  is  an  ad- 
mirable fence,  and  is  well  adapted  for  pleasure- 
ground  scenery,  or  about  home  parks,  but  not  at  all  for  a  farm  or  field  fence. 
Now  I  think  it  is  plain,  from  what  I  have  said,  that,  in  choosing  the  form 
of  a  hedge,  it  is  always  of  the  first  importance  to  consult         ^^  „ 
what  ia  most  useful  rather  than  that  which  is  most  orna- 
mental.   It  would  be  foolish  to  rear  up  a  hedge  in  the 
B<{uare  form  upon  a  high-lying  district,  merely  for  the  sake 
of  grati^ing  the  taste,  when  it  is  well  known  that  such  a 
form  would  not  answer.     In  short,  socb  a  state  of  things 
would  be  bad  taste ;  yet  it  is  very  often  te  be  observed. 
For  my  own  part,  I  consider  the  wedge-shaped  and  the  full- 
sided  forms  the  best  that  can  be  adopted  for  usefulness  ;  \ 
and  the  other  two  I  consider  merely  as  ornamental  forms, 
but  well  adapted  for  the  produdng  of  extra  shelter  upon  home  grounds. 

213.  The  whin  or  fur^  hedge  {JJlex  Ewopcea)  is  one  which  prevails 
much  in  many  parts  of  the  north  of  Scotland  as  a  plantation  fence ;  but  it 
does  not,  in  my  opinion,  make  a  fence  worthy  of  being  recommended,  see- 
ing that  the  whin  is  extremely  apt  to  be  injured  by  a  winter  of  severe 
frost ;  and,  in  their  best  condition,  the  whin  hedges  form  sncb  harbours  for 
rabbits  that  they  are  extremely  objectionable  as  a  fence  for  young  planta- 
tions. I  do  not  know  of  any  case  in  which  whin  hedges  have  been  planted 
where  a  properly-managed  hedge  of  beech  would  not  do  much  better  in 
every  sense  of  the  word,  it  being  longer  lived  and  more  ornamental 

I  am  aware  that  in  many  parts  of  the  north  of  Scotland  where  whin 
hedges  are,  it  is  considered  that  any  other  sort  of  hedge  would  not  thrive, 
nor  make  a  nsefiil  fence  nearly  so  well  But  as  to  this  I  am  decidedly  of 
an  opposite  opinion  ;  for  in  many  parts  of  the  north  of  Scotland,  not  more 
than  four  hundred  feet  above  the  level  of  the  sea,  whin  hedges  may  be 
fonnd  in  abundance,  forming  miserable,  half-dead  looking  fences,  where,  if 
beech  had  been  planted  instead,  a  permanent,  good-looking  fence  would  no 
doabt  have  been  reared. 
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By  referring  to  Fig.  12  the  method  of  rearing  whin  hedges,  aa  gene- 
rally practised  in  the  north  of  Scotland,  will  be  easily  understood :  i2  ia  an 


open  ditch,  about  four  feet  wide  at  top,  and  sloped  in  to  aboat  one  foot 
wide  at  bottom.  It  will  also  be  observed,  that  the  slope  of  the  ditch 
upon  the  field  side  is  more  fiat  than  that  of  the  plantation  side,  and  this  is 
in  ordet  to  make  the  plantation  side  of  the  ditch  act  better  as  a  fence. 
The  ditch  is  made  about  three  feet  deep  from  the  ground  level,  and  the 
tnrf,  as  taken  from  the  surface  of  the  groond  in  making  Uie  dit4^,  is  built 
upon  the  plantation  side  to  about  the  height  of  other  two  feet  above  the 
surface,  making  the  fence  altogether,  from  the  bottom  of  the  ditch,  five  feet 
high.  In  order  to  make  the  turf-built  part  of  the  fence  secure,  it  is  made 
about  two  feet  thick,  with  the  same  slope  backwards  as  the  side  of  the  ditch 
under,  and  founded  firmly  upon  the  surface.  The  earth,  as  taken  trom  the 
ditch,  ia  banked  firmly  behind  and  a  little  over  the  top  of  the  turf,  in  order 
to  form  a  bed  for  the  sowing  of  the  whins,  as  at  b.  The  whole  being  finished, 
the  seed  of  the  whins  is  sown  in  a  line  along  the  top  of  the  bank,  as  at  a, 
about  eighteen  inches  back  from  the  upper  edge  of  the  fence. 

'When  the  young  plants  appear  above  ground,  the  seed  being  sown  in 
April,  they  are  kept  clean  during  the  first  and  second  years,  and  thiimed 
when  too  thick  ;  and  the  third  summer,  when  they  have  become  pretty 
strong,  they  receive  a  dressing  with  the  switching-bilL  In  doing  this,  they 
are  cut  in  the  direction  of  the  field — that  is  to  say,  the  bill  is  entered  at  the 
back  or  plantation  side  of  the  whins,  and  brought  forward,  cutting  towards 
the  ditch,  oi  downwards ;  and  by  this  means  the  young  shoots  are  made  to 
grow  out  in  that  direction,  presenting  all  their  points  to  the  field,  and  con- 
sequently forming  the  best  position  for  a  fence.  Whin  hedges  ought  never 
to  be  cut  at  any  time  of  the  year  but  when  they  have  newly  shed  their 
flowers,  which  is  about  the  middle  of  June ;  for  it  is  then  that  they  form 
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their  young  wood,  and  are  consequently  most  improved  by  cutting.  I  have 
seen  many  whin  hedges  die  from  being  cut  in  spring  or  autumn  ;  conse- 
quently they  ought  never  to  be  cut  but  in  the  beginning  of  their  growing 
season.  In  the  training  of  whin  hedges,  they  are  made  to  lie*  over  the 
slope,  as  at  c,  and  not  allowed  to  spread  much  back  into  the  wood.  The 
best  fences  of  this  description  that  I  have  seen  are  upon  the  Earl  of  Fife's 
estates  in  Aberdeenshire. 

214'.  The  Hollt  Hedge — ^that  is,  the  hedge  formed  of  the  common  holly 
(Hex  aquifolivm) — makes  an  excellent  and  ornamental  fence,  where  only 
required  as  a  screen  to  hide  some  part  of  the  grounds  from  view,  or  where 
shelter  alone  is  wanted ;  but  from  the  nature  of  the  plant  is  not  adapted  to 
form  a  strong  fence  against  cattle  in  fields.  Oue  advantage  of  the  holly  is, 
that  it  grows  well  under  the  shade  of  trees,  and  &om  this  it  is  fitted  to 
make  a  hedge  on  many  situations  where  few  other  plants  would  succeed. 
To  grow  it  weU,  however,  it  requires  to  be  planted  in  a  good,  dry,  light  loam, 
having  an  abundance  of  vegetable  matter  in  it  I  have  never  yet  fonnd  the 
holly  succeed  luxuriantly  in  a  soil  destitute  of  a  large  amount  of  old  and 
well-decomposed  vegetable  matter,  such  as  a  sandy  moss  or  a  soil  chiefly 
composed  of  well-rotted  leaf-mould.  In  planting  a  hedge  of  this  plant, 
therefore,  this  should  be  kept  in  view;  as,  if  not,  failure  will  be  tlie  result 

215.  The  Common  Portugal  Laurel  {Cerasua  Itisitanica)  makes  also 
a  veiy  ornamental  evergreen  hedge,  but  is  suitable  in  this  respect  only  in 
such  situations  as  are  not  exposed,  as  m  the  neighbourhood  of  large  trees. 
Being  a  native  of  the  continent  of  Europe,  it  does  not  thrive  without  shelter, 
and  is  therefore  not  adapted  to  make  a  fence  in  fields.  It  is,  however,  not 
particular  as  to  soil,  but  seems  to  accommodate  itself  to  most  soils,  pro- 
vided it  be  sheltered  from  cutting  winds. 

216.  The  Common  Yew-Treb  {Taxus  baccata)  is  also  well  suited  for 
ornamental  hedging,  but,  other  than  this,  it  is  worthless,  not  only  on  account 
of  its  naturally  slow  growth,  but  also  because  its  habit  is  of  too  soft  a  cha- 
racter to  resist  large  animals.  Another  objection  to  its  being  grown  where 
cattle  graze  is,  that  its  leaves  are  believed  to  be  poisonous  to  them.  T  have 
myself  seen  sheep  die  &om  eating  the  leaves  and  young  shoots  of  this  plant. 

217.  The. Box-Tree  (Buxus  sempervirens)  is  another  plant  well  adapted 
to  ornamental  hedging,  but  is  of  no  advantage  for  field  or. other  fences. 

218.  The  Privet  (Ligustrwrn  mdgare)  is  a  plant  of  rapid  growth,  and 
well  suited  in  some  respects  for  hedging.  It  is  not  a  plant  suited  to  make 
a  strong  fence  as  a  hedge  of  itself,  as  it  is  not  only  of  too  soft  and  pliable 
a  nature  to  resist  pressure,  but  it  is  also  of  such  a  free  and  rambling  growth, 
that  it  is  very  difficult  to  keep  it  in  any  degree  of  tidiness  or  shape.  I 
like  this  plant  very  well,  however,  for  the  purpose  of  filling  up  gaps  in  old 
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hedges  of  thorn,  in  which  it  is  sometimes  very  difficult  to  get  any  other 
plant  to  grow,  so  as  to  fill  up  a  spot  where  an  old  thorn  plaint  had  died. 
I  recommend  the  privet,  therefore,  for  this  purpose.  In  using  them,  it  is 
only  necessary  to  dig  out  the  old  roots  of  the  dead  thorn  plants,  and  insert 
young  ones  of  the  privet  instead,  say  at  six  inches  apart  I  have  seen  small 
gaps  in  old  hedges  excellently  repaired  in  this  way,  and  as  the  naturally 
rapid  growth  of  the  privet  is  promoted  by  the  shelter  and  support  of  the 
old  hedge,  gaps  maybe  filled  up  by  it,  in  a  complete  way,  even  in  two  years 
after  planting. 

219.  Berberry  {Berheris  vulgaris)  is  another  plant  frequently  used  for 
hedging,  but  as  it  is  very  apt  to  die  under  severe  pruning,  as  is  indispen- 
sable in  hedge  culture,  it  does  not  generally  answer  well. 

220.  Hornbeam  {Carpinus  hetvlus)  is  a  plant  well  suited  to  hedging. 
Indeed,  in  this  respect,  it  is  only  surpassed  by  the  thorn  and  the  beech, 
among  all  the  hedge  plants  we  have.  I  have  seen  excellent  hedges  of  this 
plant  on  a  light  sandy  soil,  on  which  thorns  would  not  succeed.  The  plant 
attains  a  third-rate  tree  size,  and  therefore  forms  a  strong  and  permanent 
fence  as  a  hedge,  when  dealt  with  in  the  common  way. 

221.  The  Birch  [Betvla  aJba)  is  well  suited  for  hedging  on  poor  thin 
soils  having  a  high  altitude.  It  stands  pruning  well,  and  when  properly 
trained  and  kept  in,  it  makes  a  fair  and  permanent  fence. 

222.  The  Elder  {Samhuctis  nigra)  is  much  used  for  hedging  in  the 
north  of  Scotland,  but  its  hardiness  and  quick  growth  are  its  only  recom- 
mendative  qualities,  as  it  is  ill  adapted  to  produce  shelter  in  winter  and 
spring.  I  am  of  opinion  that,  as  a  hedge  plant,  even  for  high  and  exposed 
situations  with  a  poor  soil,  the  beech  and  the  birch  are  much  preferable  to 
the  elder.  When  a  screen  is  quickly  wanted,  however,  on  an  exposed  part, 
it  is  certainly  preferable  to  any  plant  we  have  for  the  pnipose,  as  it  will 
generally  make  growth  of  from  four  to  six  feet  in  one  season. 

223.  In  rearing  hedges  from  the  plants  referred  to  under  the  nine  para- 
graphs immediately  preceding  this  one,  they  should  have  the  land  prepared 
for  them  in  the  way  recommended  for  the  cultivation  of  the  thorn  and 
beech  hedges,  and  in  planting  them  in  the  lines,  no  pruning  should  be 
allowed  on  the  holly,  the  Portugal  laurel,  the  yew-tree,  the  box-tree,  the 
berberry,  the  hornbeam,  and  the  birch.  They  should  also  be  allowed  to 
stand  uncut  for  a  period  of  two  years  after  planting,  and  tmtil  they  shall 
have  become  properly  established  in  the  soil,  when  they  may  be  dealt  with 
in  the  usual  way.  But  plants  of  the  privet  and  elder,  when  used  for  hedg- 
ing, should  be  cut  over  at  first  in  the  way  recommended  in  respect  to  the 
thorn,  and  should  also  be  pruned  well  in  every  year  afterwards. 

224.  In  the  cultivation  of  all  hedge  fences,  as  little  digging  should  be 
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allowed  as  possible,  as  the  operation  invariably  disturbs  and  destroys  the 
roots,  and  where  the  roots  are  destroyed  by  such  injudicious  management 
as  the  practice  of  frequent  digging  is,  the  hedge  plants  become  of  weakly 
constitution,  gradually  lose  their  vitality,  and  consequently  die.  The  only 
digging  I  should  allow  in  the  management  of  hedges  would  be  in  the  case 
of  such  as  had  to  be  cut  over,  and  such  as  had  been  neglected  in  cleaning 
for  some  years.  In  such  cases,  digging  in  order  to  attain  cleanness  is  indis- 
pensable. Where  hedges  are  well  kept,  it  is  never  found  necessary  to  dig, 
but  to  hoe  only. 

225.  Hedges  formed  of  deciduous  plants  should  never  be  pruned  till  the 
young  shoots  of  the  season  are  matured,  as,  if  they  should  be  cut  before  this, 
the  plants  suffer  in  health  in  consequence.  This  point  is  generally  too 
little  attended  to,  and  hence  one  of  the  causes  of  disease  in  regard  to  a  very 
large  extent  of  the  hedges  of  this  country.  In  the  economy  of  a  plant,  the 
roots  draw  up  food  from  the  soil,  and  the  leaves  prepare  it  for  the  healthy 
growth  of  all  its  parts.  If  this  is  the  case,  then,  and  it  is  admitted  to  be  so 
by  all  physiologists,  how  can  deciduous  hedges  grow  healthily  that  are  annu- 
ally dug  instead  of  cleaned,  and  switched  in  summer,  while  their  young 
shoots  are  only  being  developed  ?  I  condemn,  in  the  strongest  possible 
terms,  all  such  management  of  this  dass  of  hedges,  and  recommend,  in- 
stead of  such  barbarous  operations,  to  use  the  hoe  only  in  cleaning,  as  a 
proper  use  of  it  will  not  injure  the  roots  of  hedge  plants,  and  that  no 
switching  or  pruning  shotdd  be  done  till  after  the  leaves  shall  have  per- 
formed their  functions  in  the  economy  of  the  plants  and  this  may  at  any 
time  be  known  by  the  leaves  falling  off,  as  at  this  stage  it  is  evident  they 
have  ceased  to  be  of  use  to  the  plant. 

226.  The  pruning  of  hedges  formed  from  evergreen  plants,  I  am  of 
opinion,  should  be  done  just  when  they  begin  to  grow.  This  may,  of 
course,  vary  with  the  nature  of  the  season,  and  with  the  respective  kind  of 
plant  of  which  the  hedge  may  be  formed ;  but  I  think  that  I  am  safe  in 
stating  that,  generally  speaking,  the  month  of  April  may  be  taken  as  a 
safe  time  for  the  pruning  of  all  evergreens. 

227.  If  hedges  are  well  attended  to  while  young,  they  are  not  so  expen- 
sive to  maintain  afterwards  as  many  imagine.  It  is  neglect  that  principally 
gives  rise  to  expense  in  connection  with  them.  On  well  managed  estates 
in  Scotland,  I  have  had  hedges,  well  kept  ones,  cleaned  and  pruned,  and 
in  every  respect  kept  in  good  order,  for  one  farthing  per  yard  per  annum, 
or  at  the  rate  of  ^1, 16s.  8d.  per  mile  :  this  certainly  cannot  be  considered 
expensive.  But,  on  the  other  hand^  I  have  to  add,  that  on  other  estates, 
vhere  the  hedges  have  been  in  bad  keeping  for  some  time  previously,  they 
liave  cost  the  proprietor  nearly  ten  times  this  sum. 
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SECTION  V. THE  BUILDING  OP  STONE  AND  LIME  WALLS  AS  APPLIED  TO  MAKING 

SUNK  FENCES. 

228.  The  building  of  stone  and  lime  walls  is,  properly  speaking,  more  a 
part  of  masonry  than  of  forestry ;  but  it  must  be  admitted  that  foresters 
and  land-stewards,  who  have  to  superintend  country  business  generally,  are 
often  called  upon  by  their  employers  to  give  an  estimate  of  the  expenses  of 
buildings  of  this  natura  And  more  especially  as  I  have  frequently  to  produce 
estimates  of  masonry  in  so  far  as  it  is  applied  to  fencing,  it  is  more  than 
likely  that  other  foresters  may  have  to  do  the  same ;  and  it  is  for  this 
reason  that  I  advert  to  it. 

229.  Stone  and  lime  walls  are  most  frequently  built  for  the  purpose  of 
policy-fences,  or  for  sunk  fences.  As  to  the  erecting  of  walls  for  the  pro- 
tecting of  home  or  policy  grounds,  the  dimensions  of  such  must  in  all  cases 
be  regulated  by  the  views  of  the  proprietor — that  is,  if  the  proprietor 
merely  wish  to  have  a  wall  erected  in  order  to  protect  his  home  grounds 
from  the  inroads  of  cattle,  it  may  be  built  sixteen  inches  thick  at  bottom, 
twelve  inches  at  top  immediately  under  the  cope ;  the  cope  may  be  ten 
inches  high,  pick  dressed,  and  project  two  inches  over  .the  building  on  each 
side ;  and  the  whole  height  of  the  wall  may  be  made,  including  the  cope, 
five  and  a  half  feet.  A  stone  and  lime  wall  of  these  dimensions  may  in 
general  be  got  done  for  2s.  9d  per  lineal  yard,  calculating  that  the  stones 
have  to  be  quarried  and  carted  a  distance  of  about  a  mile. 

230.  If  the  proprietor  wish  to  have  a  stone  and  lime  wall  erected,  sufii- 
cient  to  protect  from  the  inroads  of  people  who  may  be  apt  to  transgress  in 
the  neighbourhood,  as  well  as  to  retain  deer  that  may  be  kept  in  the  home 
parks,  he  would  require  to  build  it  at  least  about  seven  feet  high ;  and  a 
wall  of  this  height  wotdd  require  to  be  eighteen  inches  thick  at  bottom, 
and  fifteen  inches  at  top  of  building  immediately  under  the  cope,  which 
would  require  to  be  at  least  twelve  inches  high.  A  wall  of  such  dimensions 
may  in  general  cases  be  got  done  for  about  4s.  9d  per  lineal  yard,  including 
carting  of  stones  as  above.  A  great  point  to  attend  to  in  the  building  of 
stone  walls  for  fences  is,  to  see  that  no  soft  or  bad  stones  be  used,  particu- 
larly in  the  outer  part  of  the  building ;  for  if  such  be  used,  the  wall  is  sure 
not  to  last  long,  nor  give  anything  like  permanent  satisfaction  ;  therefore, 
the  forester  or  land-steward  who  may  be  intrusted  with  the  inspection  of 
such  work,  should  be  most  careful  to  see  that  this  point  is  enforced  upon 
the  contractor.  There  is  another  point  to  be  observed  in  the  erecting  of 
all  stone  walls,  whether  these  may  be  built  with  lime  or  not ;  and  that  is, 
to  see  that  all  the  stones  used  in  the  building  be  laid  upon  what  is  generally 
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termed  their  natural  bed  ;  that  is,  the  natural  seams  in  the  stones  should 
lie  horizontally  in  the  building,  and  not  vertically. 

231.  Having  said  this  much  as  to  the  building  of  stone  and  lime  walls 
as  they  are  generally  applied  to  the  fencing  of  policy  grounds,  I  now  come 
to  treat  of.  them  as  they  are  generally  applied  in  the  making  of  sunk  fences. 
But  previous  to  giving  directions  as  to  the  manner  of  doing  this  sort  of 
work,  I  will  say  a  little  as  to  the  propriety  or  impropriety  of  making  sunk 
fences. 

The  sunk  fence  is  one  which,  from  its  veiy^  name,  is  meant  to  be 
hidden.  It  is  a  fence  often  to  be  met  with  upon  noblemen's  and  gentle- 
men's estates  of  old  standing,  and  was  a  hundred  years  ago  very  much 
introduced  in  the  laying  out  of  grounds  and  home  parks  ;  but  now  since 
wire  fences  have  come  to  be  so  much  used,  the  erecting  of  sunk  fences  is 
fast  giving  way,  and  they  are  veiy  seldom  introduced ;  excepting,  indeed, 
where  they  may  answer  some  particular  puipose,  as  on  the  slope  of  a  hill 
or  brae,  for  which  situation  the  sunk  fence  is  admirably  adapted,  and  is  of 
all  others  the  most  fit  and  suitabla  No  doubt,  ''  taste  is  everything ; "  but, 
in  my  opinion,  in  the  matter  of  fencing,  that  taste  is  always  the  most  pleas- 
ing to  all  parties  which  can  produce  something  light  and  airy,  and  of  the 
most  natural  appearance,  and  at  the  ^ame  time  at  the  least  amount  of  ex- 
pense. Now,  in  applying  this  to  the  erecting  of  sunk  fences  near  or  about 
liome  parks — ^where,  indeed,  taste  should  always  be  taken  into  consideration 
— we  at  once  see  that  a  sunk  fence  is,  in  regard  to  lightness,  airy  and  natural 
appearance,  much  inferior  to  the  wire  fence,  and  is,  at  the  same  time,  much 
more  expensive  in  the  first  erection  ;  therefore,  in  my  opinion,  sunk  fences 
ought  never  to  be  made  upon  any  level  piece  of  ground,  but  instead,  the 
wire-fence  should  be  erected.  But  upon  any  steep  sloping  bank,  where  it 
ifl  desirable  to  have  a  fence,  I  would  recommend  the  sunk  fence,  with  a  low 
wire  fence  on  the  top,  as  a  complete  and  answerable  thing.  As  I  am  aware 
that  many  proprietors  are  much  in  favour  of  sunk  fences  as  generally  made, 
I  shall  here,  in  order  to  assist  superintendents  of  such  work,  give  a  detail 
of  the  manner  of  erecting  them. 

There  are  two  sorts  of  sunk  fences — ^namely,  the  angular  and  the  trape- 
zoid. The  angular  is  made  with  a  wall  upon  one  side  and  a  paling  fence 
yvpon.  the  top ;  and  the  trapezoid  is  made  without  any  wall,  but  having  a 
paling  fence  in  the  centre.  The  construction  of  these  will  be  better  under- 
stood by  referring  to  the  foUowing  Figures. 

Fig.  13  is  an  end  section  of  an  angular  sunk  fence,  as  often  met  with  in 
the  home  grounds  of  old  seats.  The  distance  from  a  to /is  generally  eight 
feet,  being  the  surface  of  the  opening  or  ditch ;  the  height  of  the  wall, 
including  the  cope,  from /to  6,  is  generally  about  five  feet  six  inches  ;  and 


80  BDILDINO  OF  StONE  AND   LIME  WALLS. 

the  breadth  of  the  diteh  at  b,  being  the  bottom,  is  generally  from  eighteen 
to  twenty-four  inches.     But  in  the  act  of  excavating  a  sunk  fence  of  this 


description  it  is  always  necessary  to  calculate  upon  the  thickness  of  the 
wall — that  is  to  say,  if  it  be  required  to  make  the  sunk  fence  eighteen  inches 
wide  at  bottom  and  eight  feet  wide  at  top  when  finished,  and  if  the  wall  is 
to  be  eighteen  inches  Uiick,  it  will  be  necessaty  to  make  the  opening  at 
least  three  feet  wide  at  bottom  in  the  first  place,  and  nine  and  a  half  wide 
at  top.  In  building  the  wall  upon  a  sank  fence,  it  ought  to  be  founded 
upon  large  flat  stones,  laid  upon  their  natnral  bed,  as  at  c;  and  these 
ought  to  extend  at  least  three  inches  wider  than  the  bottom  of  the  wall 
The  wall  ought  to  be  at  least  sixteen  inches  broad  at  bottom,  and  thirteen 
at  top  immediately  under  tlie  cope  ;  the  cope-stones  ought  to  project  two 
inches  over  the  wall  upon  the  ditch  side  ;  and  the  wall  should  be  built  of 
the  best  stones  in  the  neighbourhood,  and  well-prepared  lime.  The  cope- 
stone  should  always  be  above  the  eorface  of  the  ground,  as  shown  at/ in 
the  Figure.  I  have  frequently  observed  sunk  fences  of  this  description 
tumbling  down  at  a  very  early  period  after  being  built :  this  was  occasioned 
by  the  damp  ground  behind  the  wall  not  allowing  the  lime  to  adhere  to  the 
stones — the  wall,  as  it  were,  being  always  kept  in  a  moist  8tat«.  In  order 
to  prevent  this  effectually,  a  space  of  about  eight  mches  wide  should  be 
filled  up  with  dry  stones  immediately  upon  the  back  of  the  wall,  about 
three  feet  high  from  the  bottom,  as  represented  at  e  in  the  li^gure.  This 
acts  as  a  dnun  for  the  conducting  away  of  the  water ;  and,  consequently, 
the  byldtng  is  kept  dry  and  good.  In  order  to  carry  off  the  vrater  from 
behind  the  wall  into  the  ditch  b,  holes  about  three  inches  wide  by  dx 
inches  deep  may  be  left  at  convenient  distances  all  along  the  bottom  of  the 
wall ;  and  these  holes  should  go  right  through  the  thickness  of  the  wall  at 
bottom,  and  should  communicate  with  the  drain  behind. 

In  order  to  make  the  fence  more  effectual  for  the  field  upon  the  ade  of 
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which  the  wall  is  built,  a  low  paling  ought  to  be  ereSted  immediately 
behind  the  cope,  and  made  to  project  over  the  top  of  the  wall^  as  seen 
at  ^  in  the  Figure ;  it  need  not  be  more  than  two  feet  high,  and  may  be 
either  made  of  wood  or  iron,  as  may  be  found  most  expedient.  Many 
have  a  hedge  planted  upon  the  top  where  the  paling  is  shown  in  the  Figure, 
which  is  indeed  a  great  improvement  where  shelter  is  wanted  upon  a  high 
part;  but  this  is  not  generally  necessaiy  with  sunk  fences  upon  level 
ground — ^where  indeed  they  are  not  meant  to  be  seen — ^but  only  upon  slopes 
where  the  situation  is  an  exposed  one.  Fig.  14  will  explain  the  nature  of 
the  sunk  fence  with  a  hedge,  as  it  is  adapted  for  a  high  unlevel  part,  where 
immediate  shelter  is  found  of  the  greatest  importance. 

232.  I  consider  the  sunk  fence,  as  represented  in  Fig.  14,  to  be  one 
excdlently  adapted  for  a  high-lyiog  county,  upon  the  slopes  of  rising  and 

Fio.  14. 
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unequal  ground.    The  wall  a,  which  is  four  feet  high  with  cope,  may  be 

very  properly  built  of  stones,  without  the  addition  of  any  lime  if  thought 

necessary,  excepting  the  cope,  which  should  in  all  cases  be  put  on  with  lime; 

and  in  such  a  case  the  wall  need  not  be  more  than  fourteen  inches  through 

at  bottom  and  ten  inches  at  top ;  and  if  the  wall  be  built  without  lime,  it 

will  not  be  necessary  to  make  a  drain  behind,  as  formerly  advised,  seeing 

that  the  water  can  perfectly  well  escape  without  it.     The  hedge  h  should 

be  planted  about  sixteen  inches  back  from  the  top  of  the  wall     In  order  to 

protect  the  hedge  while  in  its  young  state  from  cattle  upon  either  side,  it 

is  necessary  to  have  a  two-barred  paling,  c,  upon  the  ditch  side  of  the 

hedge,  and  a  three-barred  one,  d,  upon  the  upper  side.     There  are  some  of 

these  sunk  fences  upon  the  high  farms  on  the  estate  of  Amiston,  which 

answer  the  purpose  excellently,  few  fences  being  better  adapted  for  a  hilly 

oonntiy — that  is  to  say,  where  the  line  of  fence  runs  at  right  angles  with 

the  slo]>e  of  the  ground.    In  the  first  instance  there  is  shelter  produced  for 

stock  by  the  wall  itself,  which  is  yearly  increased  as  the  hedge  grows ;  and 

p 
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ultimately,  when  'the  hedge  has  arrived  at  perfection,  a  clothed  appearance 
is  produced,  which  gives  a  very  pleasing  effect. 

I  may  further  state  relative  to  the  building  of  sunk-fence  walls,  that  it 
adds  much  to  their  strength  to  have  them  secured  by  what  are  termed 
through-band  stones,  as  shown  in  Fig.  13  at  c2,  and  in  Fig.  14  at  e.  These 
through-band  stones  shotdd  be  put  on  about  two-thirds  of  the  height  of  the 
wall,  with  at  least  one  to  every  six  feet  in  length,  and  shotdd  consist  of 
large  flat  stones  about  three  inches  thick,  and  of  a  length  sufficient  to  reach 
from  the  front  of  the  wall  to  at  least  one  foot  into  the  solid  earth  behind, 
into  which  they  should  be  finnly  bedded,  in  order  to  prevent  the  weight  of 
the  bank,  if  it  should  give  way  above,  from  pressing  forward  the  building. 
Another  point  to  attend  to  in  the  building  of  sunk  fences,  and  which  adds 
much  to  the  strength  of  the  whole,  is,  instead  of  building  the  front  of  the 
wall  perpendicularly,  to  make  it  lie  back  about  three  inches  at  the  top ;  or, 
as  masons  term  it,  "the  top  should  be  three  inches  backwards  off  the 
plumb :"  this  is  indicated  by  the  dotted  line  in  Fig.  13,  which  shows  the 
true  perpendicularity — ^the  wall  standing  three  inches  back  from  it  at  top. 

233.  We  now  come  to  speak  of  the  cost  of  erecting  sunk  fences  with 
walls ;  and  the  undernoted  calculation  will  show  this,  as  it  is  taken  from 
my  own  note-book,  containing  an  account  of  work  of  the  same  nature  per 
lineal  yard : — 

Cost  of  erecting  a  Sunk  Fence,  as  shovm  in  Fig.  13. 

To  excavating  and  removing  eaxth  100  yards  distant — say  3  cubic  yards,  at  6d. 
per  yard,     .... 
. .  quarrying  2  carts  stones,  at  3d.  per  cart, 
..  cartage  of  do.  one  mile,  at  Is.  per  cart,   . 
. .  building  one  yard  in  length,  including  lime, 
. .  laying  turf  on  the  slope, 
. .  wood-paling  on  top, 


£0  1 

0  0 

0  2 

0  1 

0  0 

0  0 


6 
6 
0 
4 
3 
3 


£0     5   10 


Cost  of  erecting  a  Sunk  Fence,  as  shown  in  Fig.  14, 

To  excavating  and  removing  earth  100  yards  distant — say  2  cubic  yards,  at  4d. 

per  yard,     •  .  .  •  . 

. . .  quarrying  and  carting  stones  one  mile,     . 
. . .  building  one  yard  in  length,  including  lime  for  cope  only, 
. . .  laying  turf  on  the  slope,  .  .  .  . 

. . .  putting  up  double  paling,  .... 

...  digging  ground  and  planting  hedge,  including  plants  for  same, 


.     £0 

0 

8 

0 

1 

3 

.       0 

0 

5 

.       0 

0 

I 

0 

0 

7 

0 

0 

3 

£0 

3 

3 
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In  giving  the  above  estimates,  I  beg  to  be  imderstood  that,  in  many  cases 
where  materials  are  easily  attainable,  the  work  may  be  got  done  for  much 
less  money. 

234.  The  trapezoid  snnk  fence,  as  I  formerly  mentioned,  is  made  without 
any  wall,  having  a  paling  in  the  centre.  It  is  not  so  generally  in  use  as  the 
angular  sorts  which  I  have  already  described,  being  only  introduced  into 
low  marshy  parts  of  the  country,  where  walls  cannot  well  be  had  on  account 
of  the  want  of  stones ;  and  in  such  districts  it  answers  a  double  purpose — 
namely,  that  of  an  outlet  for  the  carrying  away  of  water  from  the  adjoioing 
fields,  as  well  as  forming  a  fence. 

The  construction  of  the  trapezoid  sunk  fence  will  be  understood  from 
the  undemoted  figure,  which  is  an  end  section  of  the  same. 

These  fences  are  generally  made  fifteen  feet  wide  at  top,  as  from  a  to  6; 
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five  feet  deep  and  three  feet  wide  at  bottom  ;  and  are  in  most  cases  exca- 
vated at  the  rate  of  8d.  per  cubic  yard — ^removing  the  earth  to  the  distance 
of  one  hundred  yarda  A  paling  is  generally  erected  along  the  bottom  of  the 
sunk  fence,  as  at  c,  in  order  to  keep  back  cattle  from  either  side ;  and  when 
the  slopes  are  finished  and  properly  levelled,  the  turf  from  the  top  should  be 
laid  down  upon  the  sides  again.  When  this  is  insufiScient,  both  sides  should 
be  turfed  from  bottom  to  top,  by  carting  it  from  a  distance ;  because,  if 
not  turfed,  the  slopes  are  very  apt  to  crumble  down  into  the  water-course, 
and  set  the  water  to  work  in  undermining  the  sides.  Besides,  where  cattle 
are  to  be  pastured  upon  either  side,  it  is  absolutely  necessary  to  have  it 
laid  with  turf  Work  of  this  description  ought  to  be  done  in  the  spring, 
or  at  least  in  the  early  part  of  summer,  so  as  to  have  the  turf  growing  and 
bound  to  the  soil  before  the  floods  of  autumn  set  in. 

Fences  of  this  description  are  not  now  much  in  use,  being  old-fashioned, 
and,  in  my  opinion,  unsightly.  However,  as  there  are  many  of  them  both 
in  England  and  Scotland,  particularly  in  the  flat-lying  mossy  districts,  I 
have  considered  it  but  right  to  advert  to  the  making  of  them.  I  have  even 
assisted  in  the  making  of  such  a  fence  myself  in  the  Lowlands  of  Scotland, 
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particulaTly  in  Fifeshire,  in  wet  imdrained  districts,  where  it  answers  well 
both  as  a  fence  and  an  outlet  for  superfluous  water ;  but  in  high-lying, 
drained,  or  well-improved  districts,  it  is  a  fence  of  no  importaace. 
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235.  The  most  extensively  used  fence  in  the  high  inland  districts  of 
Scotland  and  the  north  of  England  is  the  dry  stone  dyke.  From  the  nature 
of  the  country  in  those  high  districts,  stones  are  plentiful,  and  of  course 
easily  attainable ;  from  which  circumstance  it  is  a  fence  much  in  use  for 
all  purposes.  Stone  dykes  have  the  effect  of  affording  considerable  shelter 
both  to  young  plantations  and  agricultural  cropping  as  soon  as  they  are 
erected  for  that  purpose  ;  and  are  also  of  great  importance  in  high  countries, 
as  giving  immediate  shelter  to  cattle  in  the  adjoining  fields,  which  is  a 
great  point  in  favour  of  their  extensive  usa  This,  of  course,  is  not  the  case 
with  a  young  hedge  fence,  which  requires  from  nine  to  twelve  years  to  pro- 
duce efficient  shelter. 

236.  The  diy  stone  dyke  used  to  be  built  entirely  without  the  addition 
of  any  lime  or  mortar  to  bind  it,  and  consequently  it  was  always  apt  to  be 
broken  down  by  cattle  or  any  other  strong  pressure  coming  in  contact  with 
it ;  but  within  twenty  years  past  a  great  improvement  has  been  effected  in 
the  building  of  them,  by  having  the  top  or  cope  stones  all  put  on  and 
bedded  in  lime,  which  keeps  the  dyke  altogether  in  a  more  firm  and  com- 
pact state  than  that  built  upon  the  old  principle  of  having  no  lime  upon 
any  part  of  the  dyke. 

237.  Dry  stone  dykes  are  built  of  various  heights,  from  four  to  six  feet; 
but  the  most  approved  height  for  general  purposes  may  be  said  to  be  five 
feet  over  alL  In  giving  directions  as  to  the  proper  manner  of  executing  the 
work  of  building  dry  stone  dykes,  I  shall  here  give  what  are  termed  Specifi- 
cations for  building  dykes  of  the  description  mentioned ;  and  as  they  are 
of  the  most  approved  sort  for  work  of  this  kind,  such  a  copy  of  specifica- 
tions may  no  doubt  prove  useful  to  foresters  and  land-stewards  in  general 
who  may  have  occasion  to  superintend  such  work.  The  following  is  a  copy 
of  the  specifications  which  I  use  in  erecting  any  dykes  I  have  the  manage- 
ment of : — 

MINUTE  of  AGREEMENT  between  A-  B.  on  the  one  part,  and  T.  P.,  redding 

at  S ,  on  the  other  part — for  erecting  a  March  Fence  between  the  farm 

of  Y and  the  farm  of  O ,  upon  the  estate  of  A . 

First, — ^The  stone  dyke  to  be  erected  under  the  present  agreement  is  on  that  part 
of  the  line  of  march  beginning  at  the  present  shepherd's  house^  and  from  said 
shepherd's  house  to  the  extreme  summit  of  the  hiU. 
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Seoondy — ^The  sud  dyke  ahall  be  built  according  to  the  following  specifications : — 
The  dyke  is  to  be  five  feet  high.  The  foundation  must  be  laid  with  lai^ge 
flat  stones,  which  foundation  must  not  be  less  than  thirty-four  inches  over. 
The  setting  off  of  building  upon  the  said  foundation  must  be  twenty-eight 
inches,  leaving  a  scarcement  of  three  inches  upon  each  side.  At  twenty- 
seven  inches  in  height,  the  dyke  to  have  a  row  of  through-band  stones,  six  at 
least  to  the  rood  of  eighteen  feet  The  dyke  to  be  built  forty-five  inches  of 
double,  and  the  cope  and  coble  to  stand  fifteen  inches.  The  coble  stones  to 
project  at  least  two  inches  over  the  doubles.  The  cope  and  coble  to  be  pro- 
perly bedded,  bmlt,  and  pointed  with  lime,  which  must  be  mixed  with  the 
regular  and  proper  quantity  of  sand.  The  whole  to  be  finished  in  a  sufficient 
and  workman-like  manner,  to  the  satisfaction  of  A.  B.,  who  is  appointed 
inspector  of  the  work. 

Thirdy — ^The  said  T.  P.  binds  and  obliges  himself  to  execute  the  whole  of  the  work, 
in  terms  of  the  above  specifications,  at  the  price  of  twdve  shillings  per  rood  of 
eighteen  feet  lineal  measure,  and  to  complete  the  same  before  the  first  day 
of  next,  but  with  power  to  the  inspector  above 

named  to  extend  the  time  for  building  as  he  may  see  proper  and  right. 

F(nireh, — ^The  said  T.  P.  further  binds  himself  to  uphold  the  said  dyke  for  three 
years  from  the  time  that  the  work  is  finished,  and  at  the  expiry  of  that  period 
to  deliver  it  over  to  the  proprietor  in  a  proper  state,  and  to  the  satisfaction  of 
the  said  inspector,  or  any  qualified  person  who  may  be  appointed  by  the 
proprietor. 

Fijih, — ^The  whole  of  the  stones  used  in  building  the  dyke  must  be  of  good  quality, 
and  approved  of  by  the  inspector  above  named.  And  no  crop  of  rock  or  wast- 
ing stones  shall  be  used ;  and  the  contractor  shall  pay  the  tenants  of  Y 

or  O for  any  damage  they  may  sustain  from  quarrying  or  driving  the 

Btones  through  their  fields  or  over  their  grass  lands. 

Sixthy — ^The  contractor,  on  receiving  full  payment  of  the  price,  shall  either  find 
good  security  for  implement  of  the  contract,  or  leave  in  the  hands  of  the  pro- 
prietor the  sum  of  sixpence  per  rood  for  the  said  period  of  three  years.  In 
witness  whereof,  these  presents,  written  by  A.  B.,  are  subscribed  by  the  said 

A.  B.  at  A y  the  twenty-third  day  of  May,  in  the  year  eighteen  hundred 

and  forty-eight,  before  these  witnesses,  P.  S.,  W.  M.,  and  R.  S. ;  and  by  the 

said  T.  P.,  at  S y  upon  the  day  last  mentioned,  before  these  witnesses, 

J.  P.  and  A.  H. 

P.  S.,  Witness.  A.  B. 

W.  M.,  Witness. 
R.  S.,  Witness. 

J.  P.,  Witness.  T.  P. 

A.  H.,  Witness. 

238.  Having  given  the  above  form  of  specification  for  the  erecting  of 
stone  dykes,  I  consider  it  superfluous  to  add  more  upon  that  point,  as  any 
intelligent  man  may,  from  consulting  the  same,  be  perfectly  qualified  to 
take  charge  of  such  work.  A  dyker  is,  properly  speaking,  a  business  sepa- 
rate from  that  of  a  forester.  No  forester  or  land-steward  can  be  expected 
to  be  an  adept  in  building  stone  dykes  himself:  all  that  is  required  on  their 
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part  is  to  know  how  the  work  ought  to  be  conducted  upon  right  principles, 
and  to  be  so  far  a  practical  judge  of  the  matter  as  to  detect  what  is  wrong 
from  what  is  right  as  the  work  proceeds.  There  are  dykers  enough  in 
most  districts  where  such  fences  are  in  general  use  who  can  be  got  to  do 
the  work  at  a  fair  rate  ;  and  aU  that  is  required  of  the  inspector  is  to  see 
and  to  be  able  to  know  how  the  work  should  be  done.  I  may,  however, 
here  state,  that  in  building  stone  dykes  the  inspector  should  examine 
minutely,  as  the  work  goes  on,  if  the  same  be  well  built  together ;  that  is, 
he  must  see  that  no  open  spaces  be  left  in  the  body  of  the  dyke,  which 
shoidd  in  all  cases  be  firmly  packed  with  the  smaller  stones ;  and  the 
method  which  I  take,  when  suspicious  in  this  matter,  is  to  give  the  dyke  a 
stroke  with  my  foot  about  half  height  on  the  one  side,  and  if  opposite  to 
this  part  where  I  strike  the  dyke  it  come  out  a  little,  just  in  proportion  to 
the  stroke  given,  as  may  be  observed  by  another  person  on  the  opposite 
side,  the  dyke  may  be  considered  well  packed  ;  but  if  the  stroke  of  the  foot 
does  not  tell  upon  the  opposite  side,  and  cannot  be  observed  by  the  eye,  it 
is  certain  that  the  dyke  is  hollow  within,  there  being  no  due  solidity 
throughout  so  as  to  cause  one  stone  to  press  upon  another  from  side  to  side 
when  the  stroke  is  given.  The  inspector  ought  also  to  see  that  all  the 
stones  used  are  put  or  laid  on  their  natural  bed,  and  that  every  individual 
stone  rests  upon  two  lying  under  it,  and  never  upon  ona 

239.  The  cost  of  erecting  stone  dykes  differs  in  different  parts  of  the 
country,  that  depending  entirely  on  the  price  of  labour  in  the  neighbour- 
hood where  the  dyke  is  to  be  erected,  as  well  as  upon  the  convenience  of 
getting  stones  for  the  purpose.  If  stones  are  to  be  carted  far  for  the  line 
of  fence,  the  expense  becomes  considerable ;  but  the  stones  being  laid  down, 
it  is  generally  got  done  for  three  shillings  and  ninepence  per  rood  of  six 
yards,  including  the  cope  and  coble  well  put  on  with  lime.  In  Mid- 
Lothian  I  have  seen  dykes  put  up  for  five  shillings  per  rood,  including 
every  item  of  expense ;  and  in  this  case  the  stones  were  plenty  in  the 
adjoining  fields,  consequently  the  cartage  was  easily  executed.  In  other 
instances,  where  the  stones  were  difficult  to  quarry,  and  where  the  stance 
of  the  dyke  was  about  a  mile  from  the  quarry,  I  have  seen  fourteen  shil- 
lings per  rood  paid ;  therefore,  in  calculating  the  expense  of  erecting 
dry  stone  dykes,  the  distance  of  cartage  for  the  stones  is  the  most  material 
point  of  consideration.  A  dyke  five  feet  high,  such  as  is  specified  above, 
requires  about  ten  cart-loads  of  stones  to  the  rood  ;  and  when  the  quany 
is  opened,  and  the  nature  of  the  stones  observed,  it  vrill  not  be  a  difficult 
matter  to  calculate  the  quarrying,  cartage,  and  building  in  any  particular 
district. 
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SECTION  Vn, THE  BUILDINQ  OF  TUBP  DYKES  WITH  FAUNG  ON  TOP. 

2iO.  In  many  high-lying  parts  of  the  country,  where  stones  are  not 
eaaily  got  at,  and  where,  upon  account  of  the  nature  of  the  soil,  it  wonld 
not  be  advisable  to  plant  hedges,  a  very  neat  and  answerable  fence  is  often 
put  up  for  the  purpose  of  enclosing  both  young  plantations  and  agricultural 
fields,  termed  the  turf  dyke. 

The  nature  and  dimensions  of  tnrf  dykes,  as  I  generally  build  them,  on 
comparatiTely  level  parts  of  the  country,  wiU  be  at  once  understood  by  re- 
ferring to  Fig.  16,  which  is  an  end  section  of  a  turf  dyke  ;  and  as  they  are 


no^  like  stone  dykes,  built  by  a  class  of  men  making  such  work  their  bud- 
ness,  bat  must  be  built  entirely  under  the  eye  of  the  forester  or  land- 
steward,  I  shall  enter  rather  minutely  into  detail  of  the  method  of  erecting 
them,  so  that  any  intelligent  man,  &om  consulting  the  Figure  and  directions 
herein  given,  may  be  enabled  to  erect  them  anywhere. 

241,  The  line  for  the  erecting  of  a  turf  dyke  being  laid  off  by  a  set  of  pins 
running  along  the  tract  of  the  ground  upon  which  the  fence  is  to  be,  the 
operator,  in  beginning  the  work  of  building,  first  measures  eighteen  inches 
from  the  centre  of  the  line  of  fence  as  at  o,  to  one  side  as  at  a,  where  he  fixes 
the  end  of  his  line  into  the  ground,  and,  stretching  it  along  the  run  offence 
as  far  as  his  line  will  reach,  he  fixes  the  other  end  of  it  eighteen  inches 
from  the  centre,  in  the  same  manner  as  at  the  end  where  be  first  started, 
and  of  course  upon  the  same  side  of  the  fence ;  and  having  his  line  tightly 
stretched  and  pinned  exactly  eighteen  inches  from  tiie  centre  at  any  given 
point,  he  next  proceeds  to  edge  off  with  a  spade  the  whole  length  of  the 
line,  in  order  to  form  one  side  of  the  foundation-stance  of  the  dyke.  In 
edging  off  the  side  of  the  stance  along  the  line  as  has  been  stated,  the  oper- 
ator must  cut  the  surface  or  turf,  standing  with  his  face  to  the  field  and  his 
feet  upon  the  foundation  part  of  the  intended  dyke,  and  this  in  order  that 
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the  edge  of  the  stance,  as  at  a,  may  be  cut  with  a  considerable  slope 
outwards,  as  shown  in  the  Figure  at  a,  upon  each  side.  This  sloping 
of  the  edge  of  the  stance  or  foundation  is  meant  to  answer  a  two-fold 
purpose,  namely— the  turf  when  cut  from  the  ground  with  a  slope,  when 
laid  on  in  the  building  of  the  dyke,  corresponds  with  its  sloping  up- 
wards ;  and  the  edge  of  the  stance,  when  finished  in  a  sloping  manner, 
lasts  much  longer  than  it  could  do  if  it  were  cut  perpendicularly.  In  the 
same  manner  the  other  side  of  the  stance  should  be  cut  or  edged ;  meas* 
uring  also  the  other  side  eighteeen  inches  from  the  centre  to  the  opposite 
side,  making  the  foundation  three  feet  wide  over  all,  as  seen  from  a  to  Ow 
The  foundation  having  been  marked  off  as  has  been  directed,  the  operator 
next  proceeds  to  measure  outwards  from  the  edge  of  it,  as  from  a  to  6,  upon 
each  side,  a  turf  fifteen  inches  broad  at  top ;  and  placing  his  line  to  the 
same  measurements,  he  edges  off  with  his  spade — ^which  should  be  an  old 
half-worn  one,  kept  pretty  sharp — a  line  of  turf  fifteen  inches  broad,  the 
whole  length  of  his  first  line  on  each  side  of  the  stance ;  and  it  must  be  ob- 
served here  that,  in  edging  off  these  turfs  upon  each  side,  the  operator 
must  cut  them  with  his  face  to  the  stance  of  the  dyke,  in  order  to  make 
the  outer  edges  of  the  turf  slope  contrary  to  the  inner  edges,  as  shown  in 
the  Figure  at  &  6;  consequently,  the  two  turfs,  when  cut  and  turned  upside 
down  and  laid  along  the  side  of  each  other  upon  the  foimdation,  will  appear 
thus  ^  ^"  \ .    This  answers  a  twofold  purpose  as  the  work 
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proceeds — ^namely,  the  turfs  are  at  once  prepared  to  answer  the  sloping  of 
the  dyke  as  it  progresses  upwards  ;  and  as  the  turfs,  in  the  case  of  joining 
them  in  the  centre  of  the  building,  are  much  improved  by  having  a  por- 
tion of  earth  put  between  the  seams,  this  can  at  once  be  done  by  filling  up 

the  opening  caused  by  the  contrary  slopes  meeting 
in  the  centre,  which  opening  is  at  once  readily  filled 
from  paring  the  bottoms  of  the  turfs  when  lying  as 
turned  up  out  of  the  earth,  and  levelling  them  for  an- 
other layer  of  turf  coming  above  progressively. 

The  two  lines  of  turf  being  formed  by  edging  lihem 
off  with  an  old  sharp  spade,  as  directed  above,  a  second 
man  follows  with  what  is  termed  the  fiaughter-spade 
(see  Fig.  17)  with  which  spade  he  cuts  the  turf  line, 
now  formed  by  the  man  before  him,  right  across  into 
convenient  lengths — say  eighteen  inches  ;  and  as  he 
cuts  the  turf  into  those  lengths,  proceeding  backwards^ 
he  by  a  jerk  of  the  implement  turns  each  turf  as  it  is 
formed  with  its  grass  side  uppermost  Each  turf,  as 
it  is  thus  turned  up,  is  laid  hold  of  by  a  third  man,  who  lays  it  upon  its 
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bed  in  the  forming  of  the  dyke,  &c.,  always  taking  care  to  lay  the  first 
course  of  turf  three  inches  within  the  outer  edge  a,  on  each  side,  which 
is  meant  to  form  the  margin,  in  order  to  support  the  dyke  the  more 
firmly.  When  the  three  workmen  have  got  the  first  course  of  turfs 
laid  on  the  stance,  they  all  proceed  to  have  them  properly  placed,  joined 
in  the  seams,  leveUed,  and  made  properly  firm ;  and  in  the  same  manner 
they  proceed  throughout,  one  edging  off  the  turfs  with  a  line  to  an 
exact  measurement  corresponding  to  the  width  of  the  dyke  as  it  advances ; 
consequently  each  succeeding  layer  of  turf,  as  it  is  laid  on  above  another, 
will  be  proportionally  narrower  than  the  one  under :  a  second  cuts  the 
tnrf  across  into  convenient  lengths,  and  heaves  them  up  for  his  neighbour 
in  order  to  lay  hold  of  them  the  more  readily  and  put  them  upon  their  place 
in  the  building.  From  the  figure  representing  the  turf  dyke,  it  will  be 
observed  that  the  same  is  built  from  materials  taken  equally  from  each 
side ;  and  this  is  necessary  in  order  to  the  more  speedy  building  of  the 
whole,  as  well  as  taking  an  equal  proportion  of  the  surface  &om  each  side, 
which  will  not  cause  the  making  of  the  one  field  poorer  than  the  other,  as 
would  be  the  case  were  the  turf  taken  all  from  one  side. 

The  thickness  of  the  turfs  must  in  all  cases  be  determined  by  the  nature 
of  the  soil  If  the  soil  which  forms  the  turf  be  light  and  sandy,  the  less  of 
such  material  that  is  taken  up  the  better,  as  it  is  extremely  apt  to  moulder 
down  quickly;  therefore,  in  a  light  sandy  soil,  do  not  pare  the  turfs  thicker 
than  three  inches ;  and  if  the  soil  be  heavy,  four  or  five  inches  may  answer; 
but  as  a  general  rule  in  this  matter,  do  not  take  the  turf  thicker  than  you 
haTe  plenty  of  the  fibrous  roots  of  the  grass  in  it. 

It  wiU  be  observed  from  the  figure  that  the  first  four  layers  of  the  turf 
are  double — ^that  is  to  say,  two  in  breadth ;  and  this  is  necessary,  for  the 
great  breadth  of  those  under-turfs  would  render  the  work  difficult  were 
they  put  on  whole.  My  rule  in  this  case  is  to  make  the  under  half  double 
turf,  and  the  upper  half  single*;  and  in  all  cases  I  put  on  the  upper  turf 
with  the  grass  up. 

242.  These  dykes  are  generally  made  about  thirty  inches  broad  at  the 
bottom,  and  tapering  regularly  upon  each  side  to  twelve  or  fourteen  inches 

at  top. 

.  243-  In  the  erecting  of  all  turf  dykes,  it  is  of  the  greatest  importance  to 
the  fiiture  welfare  of  the  same  as  a  fepce,  to  build  them  at  the  offset  a  few 
inches  higher  than  it  is  ultimately  intended  they  shall  be ;  because  they  in 
almost  all  cases  subside  a  few  inches  shortly  after  being  put  up.  This  is 
the  more  necessary  to  be  kept  in  view  where  the  soil  or  turf  of  which  the 
fence  is  built  is  of  a  mossy  or  soft  nature ;  and  of  this  I  have,  indeed,  had 
ample   experience,  which  makes  me  desirous  of  guarding  others  against 


90  BUILDING   OF  TURF   DYKES. 

mistakes  of  the  same  kind.  And  in  order  to  make  provision  against  too 
much  subsiding,  I  here  recommend  the  follpwing  hints: — Where  the 
natural  surface  is  very  rank  of  grass  or  weeds  of  any  sort,  cut  the  same  as 
bare  as  possible  with  a  scythe  previous  to  cutting  the  turf ;  and  in  the 
building  of  the  same,  if  they  are  damp  and  spongy,  make  the  dyke  at  least 
nine  inches  higher  than  you  wish  it  to  be ;  that  is  to  say,  if  you  wish  your 
turf  fence  to  be  thirty  inches  ultimately,  make  it  thirty-nine  or  forty ;  but 
if  the  turf  used  be  of  a  moderately  firm,  loamy  soil,  three  inches  may  be 
quite  enough  to  allow  for  subsiding.  Where  it  is  intended  to  have  a  paling 
fence  upon  the  top,  as  is  always  necessary  unless  the  dyke  be  made  veiy 
high,  such  a  paling  should  not  be  put  up  until  the  fence  has  well  subsided, 
else  it  would  fall  considerably  under  the  paling  afterwards. 

244.  In  all  cases  of  erecting  such  turf  dykes,  I  recommend  putting  a 
paling  on  the  top  (see  Fig.  1 6  at  c),  in  order  to  prevent  sheep  or  cattle  of 
any  description  from  getting  over  into  a  plantation  or  adjoining  field.  If 
the  fence  is  placed  upon  the  edge  of  a  wood,  and  meant  to  protect  it  only, 
the  paling  may  be  put  up  as  represented  in  Fig.  16  at  e2 ;  but  if  it  is  put  up 
for  the  purpose  of  dividing  two  fields,  then  the  paling  must  be  put  up  as 
represented  in  the  same  Figure  at  c. 

These  palings  should  be  of  larch-wood,  one  or  two  bars  deep,  well  nailed 
to  larch  posts  driven  into  the  dyke  so  deep  as  to  go  through  it  into  the 
solid  ground.  Such  turf  dykes  can  be  got  done  for  one  penny  halfpenny 
per  yard ;  and  if  we  include  a  two-barred  paling,  with  five  posts  to  the 
rood  of  eighteen  feet,  and  also  men's  time  in  putting  it  up,  with  nails,  the 
whole  may  be  got  done  for  sixpence  per  yard. 

245.  There  is  another  form  of  turf  dyke  often  to  be  met  with  in  high 
parts  of  the  country,  made  after  the  same  manner  as  the  whin  hedge  fence 
(Fig.  12),  which  is  an  exact  representation  of  the  same  thing ;  therefore  I 
need  not  say  more  upon  it  here,  only  that  in  general,  instead  of  whins 
being  sown  upon  the  top,  one  or  two  bars  of  paUng  are  put  on  the  top 
according  to  the  height.  Such  a  turf  fence  as  is  represented  by  Fig.  12, 
with  two-bar  paling  on  top,  including  wood  and  all  workmanship,  is 
generally  got  done  for  sixpence  per  yard. 

246.  The  building  of  turf  dykes  should  always  be  done  in  the  spring 
or  the  early  part  of  summer,  in  order  that  the  turfs  may  be  well  grown 
together  before  winter  sets  in.  On.  Lord  Seafield's  estates  we  have  large 
enclosures  fenced  by  means  of  the  description  of  turf  dyke  represented  by 
Figure  12 — of  course  without  whin  hedges — and  they  answer  the  purpose 
excellently.  Sheep  are,  indeed,  apt  to  rub  them  much  away  at  the  bottom ; 
but  in  order  to  prevent  this,  a  few  posts  should  be  driven  into  the  ground 
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upon  the  sheep  walk,  to  act  as  rubbing  posts^  which  will  in  all  cases  entice 
the  sheep  from  the  fence. 


SECTION  8. — THE  METHOD  OP  ERECTING  VARIOUS  SORTS  OP  WOODEN  PALINGS. 

24j7.  The  variety  of  designs  for  wooden  palings  is  endless  ;  and  for  me 
to  give  in  a  work  of  the  present  nature  anything  like  a  description  of 
those  termed  ornamental  palings,  would  be  superfluous ;  therefore,  in  the 
mean  time,  I  shall  confine  myself  to  the  description  of  a  few  only,  and  those 
such  as  are  considered  the  most  useful  for  general  purposes. 

The  most  generally  useful  of  all  wooden  palings  as  a  structure  for  a 
fence  is  the  horizontal  (see  Fig.  18),  and  this  is,  when  when  well  put  up, 


Fio,  18. 


la 


.1         II         II      — n 


a  fence  by  no  means  void  of  ornament  The  wooden  paling,  as  shown  in 
the  above  figure,  consists  of  strong  posts  generally  about  three  inches 
diameter,  driven  into  the  ground  at  intervals  of  three  and  a  half  feet  in  the 
liiie  of  fence,  upon  which  posts  the  bars  are  nailed  horizontally  at  regular 
distances  from,  and  parallel  to,  each  other.  As  there  is  no  fence  more 
commonly  in  use  than  the  above  in  the  highly  cultivated  parts  of  the 
coimtiy,  it  will  be  of  importance  to  make  a  few  practical  observations  as  to 
the  manner  of  putting  it  up. 

24S.  Having  fixed  upon  the  exact  Une  upon  which  a  wooden  paling  is 
to  be  erected,  ascertain  the  height,  that  will  be  necessary  for  the  purpose 
in  view ;  and  having  decided  upon  this — ^say  a  three-barred  paling — then 
in  this  case  the  fence  wiU  require  to  be  about  three  feet  high  above  ground 
when  finished.  Next  ascertain  if  the  ground  be  of  a  hard  or  soft  nature  in 
the  line  to  be  erected.  If  soft,  the  posts  for  the  paling  will  require  to 
be  pnt  at  least  two  feet  into  the  ground,  in  order  to  make  them  properly 
firm  in  their  place,  and  to  resist  the  pressure  of  cattle ;  if  hard,  then 
eighteen  inches  in  the  ground  wUl  be  sufficient.  And,  for  our  example, 
in  the  present  instance  we  shall  say  the  ground  is  hard ;  consequently. 
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if  the  height  of  the  paling,  three  feet,  be  added  to  the  necessary  depth  of 
the  post  into  the  ground — ^namely,  eighteen  inches — we  have  four  and  a 
half  feet  as  the  length  of  the  posts ;  therefore  let  posts  of  that  length 
be  brought  forward  and  laid  all  along  the  line,  laying  down  one  post  for 
every  three  and  a  half  feet  in  length  of  the  fence,  which  is  quite  su£Scient; 
and  upon  having  the  posts  laid  down  as  directed,  have  the  horizontal  rails 
laid  down  also,  beginning  at  the  one  end  of  the  line,  and  laying  down 
three  bars  together  continuously  to  the  other,  observing  in  laying  out  the 
posts  and  rails,  to  keep  them  a  little  to  one  side  of  the  exact  line  of  fence, 
in  order  that  the  men  in  working  may  not  be  continually  interrupted  by 
them  lying  in  their  way;  and  also  observing  not  to  lay  the  rails  down  care- 
lessly upon  the  top  of  the  posts,  but  to  have  both  so  distinct  that  the  work- 
men can  have  it  in  their  power  to  lay  hold  of  either  posts  or  rails  without 
their  coming  into  contact  with  each  other.    The  general  size  of  posts  used  for 
this  purpose  is  about  three  inches  diameter,  and  they  may  be  either  round 
wood,  halved,  or  quartered,  as  the  size  of  the  wood  may  answer  in  making 
theuL    The  best  sort  of  wood  for  posts  which  have  to  be  driven  into  the 
ground,  and  which  are  continually  exposed  to  the  extremes  of  both  wet- 
ness and  dryness  in  the  soil,  is  the  larcL    As  far  as  my  experience  goes 
in  this  matter — ^and  I  have  had  much  of  it — I  find  that  even  oak  itself, 
when  driven  into  the  ground  as  a  common  post,  will  not  last  nearly  so 
long  as  larch  of  the  same  age ;  and  I  may  further  state  here,  that  of  all 
the  sorts  of  wood  which  I  have  used  as  posts  to  a  fence,  Scots  pine  and 
alder  are  of  least  durability ;  and  next  to  these,  beech.    The  horizontal 
rails  for  paling  are  genenilly  made  eighteen  feet  or  a  rood  in  lengtL 
These  are  sometimes  made  of  larch,  and  sometimes  of  spruce  or  Scots 
pine.    Larch  is  out  of  all  question  the  best  for  this  purpose,  and  is  gene- 
rally sawn  to  the  size  of  three  and  a  half  inches  by  seven-eighths  of  an 
incL     Spruce  fir  is,  in  my  opinion,  the  next  in  quality  for  paling  rails, 
Scotch  pine  being  inferior  to  it  for  lasting.    Both  these  are  generally  cut 
four  inches  by  one  inch. 

249.  The  posts  and  rails  being  all  laid  out  as  directed,  the  operator  will  next 

provide  himself  with  a  garden-line  for  stretching  along  the  run  of  the  fence; 

also  a  common  nail-hammer,  or  what  is  termed  No.  3  paling- 

^^'  ^^'      hammer,  with  daws  for  pulling  out  nails  (see  Fig.  19.)     He 

will  also  require  a  bag  for  holding  the  nails,  and  not  have  them 

lying  and  scattered  about,  as  many  carelessly  do;   this  bag 

may  be  of  leather  or  of  coarse  sail-cloth,  as  may  be  most  con- 

veniently  had ;  and  as  there  are  two  sizes  of  nails  used  in  the 

^"  "^"^    putting  up  of  paling,  the  bag  ought  to  be  divided  into  two 

apartments,  by  being  simply  sewed  up  the  middle.     Another  important 
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tool  in  the  operation  of  fencing  is  what  is  commonly  termed  the  post  meU. 
Many  use  merely  a  block  of  ash-wood  about  ten  inches  long  and  six  inches 
in  diameter  for  this  purpose,  having  of  course  a  handle  to  it ;  but  a  mell  of 
this  description  never  answers  well,  nor  can  a  workman  do  much   no.  20. 
execution  with  it :  they  ought  all  to  be  made  of  iron,  and  may  be 
about  12  lb.  weight    Fig.  20  represents  the  iron  post-mell  which 
we  use,  and  which,  in  the  hands  of  an  expert  workman,  is  a 
powerful  implement 

If  the  ground  be  very  hard,  and  it  be  considered  difficult  to  get 
the  posts  driven  in,  not  only  on  account  of  the  loss  of  time  that 
would  be  occasioned  by  having  the  men  toiling  and  beating  upon 
a  post  for  some  minutes  before  they  could  get  it  the  desired  depth 
into  the  ground — but  also  of  the  waste  of  the  posts  that  would 
be  occasioned,  it  will  be  proper  and  necessaiy  to  be  provided  with  H^^l 
what  is  termed  a  borer  (see  Pig.  21).  This  implement  consists  of  a  ^^^" 
heavy  piece  of  iron,  a,  which  ia  pointed,  round,  and  hollow  in  the  centre,  in 
order  to  receive  the  handle  b.  This  pointed  piece  of  iron — or  shod,  as  it  is 
termed  by  the  workmen — ^may  be  made  about  twelve  inches  long,  and  about 
three  inches  diameter  at  the  top  where  the  handle  is  inserted.  The  handle 
should  be  about  four  feet  long,  in  order  that  the  operator  may  have  the 
more  lever  power  upon  it;  and  in  making  a  hole  for  a  post  with  ^^  ^i 
it,  it  is  forced  into  the  ground  by  repeated  strokes  downwards  from 
the  workman,  who  holds  it  by  the  top,  0,  in  his  hands,  and  is 
found  veiy  powerful  in  making  holes  in  hard  ground. 

These  implements,  as  described,  together  with  the  nails,  are  all 
that  are  necessary  for  the  puttii^  up  of  a  paling  fence ;  andhav- 
ing  described  them,  we  shall  now  proceed  to  show  how  they  are 
used  in  the  work. 

250.  In  commencing  to  put  up  the  paling,  all  the  materials 
being  laid  down,  first  stretch  the  line  along  the  run  of  the  in- 
tended fence,  and  pin  it  down  about  two  inches  to  the  one  side, 
in  order  that  the  posts  may  be  put  in  the  exact  run  intended  for 
them  ;  and  having  done  tins,  cut  a  piece  of  wood  the  exact  length 
that  you  wish  the  height  of  your  posts  to  be  above  ground  when 
driTen  in ;  then,  if  the  ground  be  hard,  take  the  borer  and  make 
a  hole  with  it  for  the  first  post ;  which  being  done,  send  the  post  down  by 
the  mell  to  the  desired  depth,  measuring  the  proper  height  of  it  above  with 
the  stick  for  the  purpose ;  or,  which  may  be  more  handy,  the  height  may 
be  marked  upon  the  handle  of  your  mell  and  applied  at  once  to  the  post 
If  your  rails  are  of  unequal  lengths,  next  proceed  to  lay  a  single  bar  along 
upon  the  ground  by  the  side  of  your  line,  allowing  an  overlap  of  about  five 
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inches  at  each  joining ;  and  having  this  done,  proceed  first  to  put  in  a  post 
at  the  joinings  of  the  rails,  without  regard  to  exact  distances  in  this  case. 
Upon  haying  a  post  driven  into  the  ground  at  each  joining  of  the  rails, 
next  proceed  to  put  in  the  posts  between  these,  to  as  nearly  three  and  a 
half  feet  as  the  spaces  will  permit ;  and  after  you  have  the  posts  driven  in 
regularly  as  far  as  your  line  is  stretched,  look  over  them  and  see  that  they 
are  regular  both  on  the  top  level  and  in  a  line  upon  the  side  view ;  and 
this  can  be  readily  done  by  beating  down  one  where  too  high,  or  beat- 
ing with  the  mell  to  a  side  any  that  may  be  a  little  out  of  the  line. 
Having  the  posts  all  properly  in,  and  in  proper  state,  let  two  men  take 
hold  of  a  rail  and  place  it  along  the  top,  forming  the  upper  bar  (see  Fig. 
18,  a  a),  and  observe  to  have  the  end  of  the  rail  conmiencing  upon  the 
first  post  nearly  on  a  line  with  the  perpendicular  of  it ;  that  is  to  say, 
merely  covering  the  breadth  of  the  post,  as  seen  at  a  upon  the  left 
hand  side  of  the  figure ;  and  the  man  upon  the  other  end  of  the  rail  will 
observe  to  have  it  about  two  inches  over  the  breadth  of  the  post  upon 
which  he  nails  it,  as  shown  at  a  upon  the  right-hand  side  of  the  figure ; 
this  is  in  order  to  form  a  splice  or  joining  to  secure  strength  in  the  part; 
and  in  this  state  let  the  first  bar  at  top  be  nailed  on,  observing  to  keep  it 
rather  under  the  top  of  the  posts,  as  shown  in  the  figure.    Upon  lifting 
the  second  bar,  which  should  be  a  continuation  of  the  upper  one,  let  the 
man  who  is  hindmost  keep  his  end  of  the  bar  about  two  inches  behind  the 
post  upon  which  his  neighbour  naUed  his  last  joint,  as  represented  at  6  in 
the  figure ;  and  in  this  manner  the  two  men  will  go  on  with  the  putting 
on  of  the  top  bar  the  whole  length  of  the  line  of  posts  put  in,  and  in  the 
same  manner  return  with  the  second  bar,  which  should  be  about  nine  or 
ten  inches  under  the  upper  or  first  one.    In  putting  on  the  second  and 
third  bars,  it  is  not  so  necessary  to  have  the  joints  of  these  made  upon  the 
posts  as  directed  for  the  upper  bar ;  they  may  be  joined  in  the  middle,  or 
where  it  may  chance  to  happen,  according  to  different  lengths  of  the  raUs ; 
because  the  two  under  bars,  are  not  likely  to  require  to  have  so  much 
strength  as  the  upper  one,  "which  is  always  pressed  upon  by  cattiLe,  &c 
The  second  bar  being  nailed  on,  the  third  or  under  one  shoidd  be  put  on 
about  seven  inches  imder  it ;  and  the  reason  of  thus  making  the  bars  closer 
as  they  come  down  upon  the  posts,  is  the  more  readily  to  keep  back  sheep 
'  or  lambs,  those  spaces  being  most  on  a  level  with  their  bodies. 

In  the  same  manner  the  whole  of  the  length  of  the  fence  is  put  up,  one 
line-length  after  another ;  and  in  this  manner  two  active  expert  men  will 
put  up  twenty-five  or  thirty  roods  in  one  day,  where  the  soil  is  moderately 
soft. 
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The  cost  of  erecting  a  three-barred  paling  may  be  calculated  thns  : — 

To  3  roods  of  rails,  at  7d.  per  rood, 

...  5  posts,  4^  feet,  at  2d  each,        .... 
...  20  nails,  at  7^d.  per  100,  .... 

. . .  men's  time  putting  up  one  rood, 
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251.  In  erecting  wooden  palings,  it  will  not  be  always  found  that  three 
bars  will  answer  every  purpose ;  for  where  cattle,  sheep,  and  lambs  are 
grazing,  four  bars  will  often  be  found  necessary  to  keep  them  in ;  as  also  it 
may  often  happen,  that  where  there  is  a  height  upon  the  line  of  the  ground 
upon  which  the  fence  is  to  be  run,  two  bars  may  in  such  a  situation  prove 
as  effectual  a  fence  as  three  or  four  in  other  situations.  And  as  I  have 
firequently  been  asked  by  proprietors  as  to  the  expenses  of  erecting  palings 
according  to  the  number  of  bars  in  them,  I  shall  here  give  a  statement  of 
the  different  prices  of  each,  which  I  consider  enough  upon  this  head,  seeing 
that  whether  two,  three,  or  four  bars  are  to  be  erected,  the  description 
given  as  to  the  manner  of  erecting  the  three-barred  is  equally  applicable  to 
the  whole. 

252.  In  the  following  valuation  I  calculate  upon  larch-wood  being  used : — 

Ck)6t  of  a  1-bar  paling  with  3  feet  posts,  per  rood  of  18  feet, 
Do.       2  do.  4  feet  do.      per  do. 

Do.       3  do.  4  feet  6  inches  do.  per  do. 

Do.       4  do.  6  feet  6  inches  do.  per  do. 

Do.       5  do.  7  feet  do.  per  do. 

Do.       6  do.  8  feet  do.  per  do. 

In  erecting  a  paling  above  four  feet  high,  if  the  ground  be  of  a  soft 
nature  and  not  likely  to  hold  the  posts  .firm,  three  ranees  may  be  required 
extra  for  the  rood,  with  a  foot-pin  each.  The  value  of  each,  with  pins,  may 
be  stated  at  4!d.,  or  Is.  extra  per  rood. 

253.  There  is  another  description  of  horizontal  paling  excellently  adapted 
to  protect  plantations  and  to  subdivide  fields,  of  which  we  erect  annually  a 
very  large  extent  in  Strathspey.  It  is  of  a  veiy  much  stronger  character 
than  the  one  described  in  the  six  preceding  paragraphs,  and  forms  a  more 
permanent  and  reliable  fence  where  heavy  cattle  and  horses  have  to  be 
guarded  against.  This  paling  consists  of  posts  put  into  the  line  of  fence 
at  nine  feet  apart,  with  four  horizontal  bars  fixed  between  each  pair,  and  the 
usual  height  over  all  is  four  feet,  measuring  from  the  land  level  The  posts 
are  made  from  good  and  matured  larch  or  pine  timber,  six  feet  long,  and 
sawn  to  a  scantling  of  seven  by  three  inches.    The  rails  are  also  made  from 
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matured  timber,  ten  feet  long,  five  incbea  broad,  and  one  and  one  half- 
inch  thick.  The  posts,  made  of  the  dimensions  stated,  are  morticed  to 
receive  the  rails,  as  no  muls  are  used  in  tlie  erection  of  this  sort  of  paling. 
The  mortices  are  made  right  througli  the  thickness  of  the  posts,  and  of 
dimensions  suited  to  the  breadth  and  thickness  of  the  rails  which  tiiey  are 
to  receive — ^viz.  five  inches  by  one  and  arhalf  inch.  Id  order  to  make  the 
fence  proof  against  small  sheep  or  lambs,  we  arrange  the  mortices  in  the 
posts  so  as  to  have  the  lower  bars  doser  to  one  another  than  the  upper  ones. 
The  following  figure  will  explain  this : — 

The  portion  a  which  is  inserted  into  the  ground,  is  twenty  inches  in 
Fw.  22.  length ;  the  portion  betwixt  b,  the  ground  level, 

and  the  opening  or  mortice  No.  1  is  six  inches; 
the  portion  betwixt  the  mortices  1  and  2  is  six 
inches ;  that  betwixt  the  mortices  2  and  3  is  seven 
inches;  that  betwixt  the  mortices  3  and  4  is  eight 
inches ;  and  above  the  uppermost  mortice  there 
is  five  inches  of  whole  timber  left  in  order  to  main- 
tain  sufficient  strength  to  prevent  splitting  after 
all  the  mortices  are  made,  and  in  driving  home 
the  bars. 

In  order  that  the  nuls  ma;  be  made  to  overlap 
properly  and  firmly,  as  well  as  that  they  may  be 
inserted  into  the  mortices,  a  slice  is  removed  from 
s7^-'  each  end  of  every  one  of  them,  and  for  thia  pur- 
pose s  sharp  adte  is  used.  In  removing  the  slices 
from  the  ends  of  the  rails,  it  is  done  all  from  one 
side  /  1  ;  so  that  when  any  two  ends  are 

put  into  a  mortice,  it  is  only  necessary  to  place 
the  sliced  side  of  each,  the  one  to  the  other,  in 
order  to  have  a  complete  junction,  and  a  continuous  line  of  rail     The  slice 
may  be  from  four  to  six  inches  long. 

254.  I  shall  give  a  short  description  of  our  own  mode  of  erecting  this 
sort  of  fence.  The  timber  is  prepared  for  it  as  specified  in  the  foregoing 
paragraph,  and  tbis  should  be  all  done  at  the  sawmill  at  which  the  wood  is 
cut  up.  We  have  it  laid  down  along  the  Hne  of  fence  in  a  regular  and  syste- 
matic way,  and  while  this  is  being  done,  we  have  the  holes  or  pits  made, 
at  exactly  nine  feet  apart,  to  receive  the  posts.  In  erecting  the  fence,  after 
the  first  post  has  been  fixed  in  its  place — and  each  must  be  made  firm  in 
its  place  by  using  four  stones,  the  first  two,  one  on  each  side  of  the  post 
in  the  bottom,  and  the  other  two,  one  on  each  side  of  the  post  at  the  surfoce 
of  the  hole,  all  put  in  firmly  betwixt  the  posts  and  the  outer  edge  of  the 
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bole, — the  ends  of  the  fonr  bars  are  at  once  put  into  their  mortices  in  it. 
This  being  done  by  two  men,  other  two  are  at  the  same  time  employed 
putting  the  second  post  into  its  hole,  and  before  they  commence  to  fix  it 
they  place  the  other  ends  of  the  four  rails,  which  were  inserted  into  the 
first  post,  into  the  corresponding  mortices  in  the  one  at  which  they  stand ; 
and  immediately  after  this  is  accomplished,  they  &z  the  second  post,  while 
the  two  men  who  were  engaged  with  the  first  go  on  to  the  third  one,  and 
so  on  alternately,  always  inserting  the  rails  into  the  last  post  before  fixing 
it  in  its  place  on  the  line ;  in  the  same  way  any  length  of  the  fence  may 
be  pat  up.  We  have  fences  of  this  kind  in  Strathspey  which  have  lasted 
npwards  of  thirty  years,  and  this  because  they  had  been  made  of  good 
timber.  The  entire  cost  of  their  erection  and  value  of  wood  is  about  Sd. 
per  lineal  yard  of  the  paling. 

255.  Next  to  the  horijsontal  palings  which  have  been  described  above, 
the  most  important  and  generally  useful  is  the  upright,  which  is  made  of 
varions  hei^ta  in  order  to  suit  different  purposea  It  will  be  enough  for 
me  to  give  an  example  of  the  manner  of  patting  up  one  of  these ;  and  by 
referring  to  Fig.  23  this  will  be  readily  understood. 

Kg.  23  is  a  sketch  of  an  upright  fence  made  of  larch-wood.   The  upright 

spars,  as  shown  from  a  to  a,  may  be  either  sawn  wood,  three  inches  by 

Pio.  23. 


three-quarters  of  an  inch,  or  small  larch  trees  three  inches  diameter,  cut  up 
the  centre  by  a  saw-mill,  according  to  tasto.  I  shall  here  suppose  that  we 
have  to  erect  a  fence  of  the  description  above  stated,  and  that  it  is  to  be 
fire  feet  high. 

In  the  first  place,  have  all  materials  brought  forward,  and,  the  line 
stretched  along  the  mn  of  the  intended  fence,  iu  the  same  manner  as 
directed  for  the  putting  up  of  the  horizontal  fence,  and  put  the  posts  into 
the  gromid  in  the  same  manner  as  there  advised,  observing  to  keep  them 
about  four  feet  distant  from  each  other,  and  allow  the  tops  of  them  to  be 
twelve  inches  under  the  extreme  height  of  the  uprights ;  consequently  the 
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posts  for  a  five-feet  spar  fence  will  require  to  be  four  feel  high  above 
ground  when  driven  in.    The  posts  being  put  in  along  the  whole  length  of 
the  first  line,  and  carefully  levelled  along  the  tops,  at  least  in  such  a  maimer 
as  to  correspond  with  the  nature  of  the  ground,  the  next  part  of  the  work 
is  to  have  the  upper  raU  nailed  on  to  the  exact  height  of  the  tops  of  the 
posts,  observing  to  join  the  rails  upon  the  posts  in  the  same  manner  as  for- 
merly advised ;  and  the  upper  rail  being  nailed  on,  the  second  (there  being 
only  two  horizontal  bars  in  the  fence  at  present  under  notice)  must  be 
nailed  on  and  joined  upon  the  posts  in  the  same  manner,  keeping  about 
sixteen  inches  from  the  surface  of  the  ground,  or  two  feet  under  the  upper 
one.    In  putting  on  the  upright  spars  upon  the  frame-work  now  formed  by 
the  posts  and  two  horiisontal  rails,  have  one  of  them  naUed  on  at  the 
extreme  end  where  you  intend  commencing,  observing  to  keep  the  top  of 
this  upright  twelve  inches  above  the  upper  rail  b,  and  place  it  at  the  same 
time  so  as  to  cover  the  post  forming  the  extreme  end,  as  at  c — the  post  ap- 
pearing at  bottom  only ;  and  in  the  same  way  go  on  putting  on  an  upright 
upon  the  face  of  every  third  post  the  whole  length  of  your  line  of  posts, 
being  very  exact  in  measuring  the  top  of  each  to  twelve  inches  above  the 
upper  bar ;  and  when  this  has  been  done,  put  a  nail  into  the  top  of  each  of 
these  uprights,  but  only  so  far  into  the  wood  as  not  to  be  taken  out  easily 
without  the  aid  of  the  hammer.    On  having  put  a  nail  into  the  top  of  each, 
have  your  line  tied  to  the  one  upon  the  extreme  end,  and  go  along  with  it 
in  your  hand,  making  one  turn  of  it  round  each  nail  as  you  pass  along, 
keeping  the  line  tight  as  you  proceed ;  and  having  stretched  it  along  the 
tops  of  the  spars  tightly  by  the  use  of  the  nails,  the  line  will  now  act  as  a 
top  guide  for  putting  on  all  the  rest  of  the  spars  between  to  their  proper 
height,  which  could  not  have  been  done  easily  otherwisa    The  fence  being 
five  feet  high,  the  uprights  will  require  to  be  only  four  feet  nine  inches  in 
length,  they  being  kept  three  inches  up  off  the  ground  or  surface,  as  seen 
in  the  figure.     In  putting  on  the  spars,  pay  no  attention  particularly  to 
their  regularity  at  bottom,  but  be  very  particular  as  to  how  they  range  and 
take  the  eye  at  the  top.    In  nailing  on  these  spars,  be  careful  to  have  ihem 
put  on  as  near  the  perpendicular  as  possible,  keeping  firom  two  to  three 
-inches  of  open  space  between  each  two  ;  and  always  endeavour  to  have  an 
upright  put  on  so  as  to  cover  each  post  from  the  view,  which. can  be  easily 
done  by  a  little  attention  in  regulating  them.    A  fence  of  this  description 
should  always  have  the  spars  nailed  upon  that  side  which  is  to  be  most 
seen ;  consequently,  this  point  should  always  be  taken  into  consideration 
before  commendng  the  work. 

The  cost  of  erecting,  per  rood  of  six  yards,  an  upright  larch  fence  five 
feet  high,  such  as  I  have  just  described,  may  be  calculated  as  under : — 
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To  4J  posts,  6  feet  long,  at  4d.  each, 

...  2  roods  rails,  at  7d.  per  rood,    / 

...  48  upright  spars  {amcdl  larches  halved),  at  l^d., 

...  100  nails,  at  7^d, 

...  men's  time  putting  up  1  rood,    .  • 
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6 

1 
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0 

0 
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1 

0 
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256.  There  is  another  description  of  upright  paling  fence,  which  until 

lately  was  much  used  throughout  Britain — ^namely,  the  stoh  dyke,  as  it  is 

tanned  in  Scotland.    This  fence  is  still  often  to  be  met  with  in  many  parts 

of  the  country,  and  consists  of  a  continuous  row  of  wooden  posts  driven 

into  the  ground,  nearly  as  close  as  they  can  be  got  to  one  another,  and 

boimd  together  at  the  top  by  one  bar  or  rail,  with  a  nail  through  it  into 

the  head  of  each  post.    This  sort  oi  paling,  from  the  great  quantity  of 

wood  used  in  it,  is  expensive  at  the  outset,  and  is  now,  in  all  cultivated 

districts,  superseded  by  the  horizontal  paling,  which  is  superior  in  every 

respect,  being  more  durable,  and  cheaper  in  the  first  instance  also.     It  is 

not,  in  my  opinion,  worthy  of  being  continued  as  a  fence ;  for  even  where 

it  is  thought  much  of  on  account  of  its  closeness  in  producing  shelter,  a 

much  better  fence  is  produced  by  the  upright  spar,  which  will  last  double 

the  time  of  the  stob  dyke,  and  is  infinitely  more  elegant.    From  the  posts 

which  form  the  stob-dyke  fence  being  all  inserted  into  the  ground,  they 

soon  waste,  and  in  fact  all  waste  at  once,  and  must  be  entirely  renewed ; 

but  the  upright  spar,  or  the  horizontal  paling,  having  only  a  few  posts  in 

the  ground,  these  can  be  renewed,  and  the  rails  answer  a  second  set  of 

posts,  as  I  have  often  experienced. 


SECTION  IX. THE  ERECTING  OF  WIBE  FENCES  UPON  WOODEN  AND  IBON  POSTS. 

257.  The  wire  fence,  from  the  nature  of  the  materials  of  which  it  is 

made,  is  decidedly  the  most  ornamental  of  all ;  but  although  it  must  be 

admitted  to  be  so,  and  although,  from  the  nature  of  the  material,  it 

will  last  much  longer  than  a  mere  wooden  feifte,  great  caution  is 

necessary  in  adopting  it  in  many  situations.    As  I  intend,  in  another 

section  of  this  work,  to  give  a  few  hints  and   suggestions  as  to  the 

propriety  of  using  a  particular  fence  in  a  particular  situation,  and  for  a 

particular  purpose,  I  shall  not,  in  the  mean  time,  enlarge  upon  the  utility 

or  non-utility  of  the  wire  fence,  but  proceed  directly  to  a  description  of 

the  practicalypart  of  erecting  them.    In  this  I  hope  to  be  able  to  give  such 

directions  as  may  enable  any  intelligent  man  to  erect  them  in  a  perfect 

manner. 
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258.  Figs.  24}  and  25  represent  the  extreme  ends  of  a  wire  fence  upon 
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wooden  posts,  nearly  fonr  feet  high,  and  adapted  to  resist  sheep  and  catde. 

The  exact  line  for  a  wire  fence 
being  fixed  on,  have  the  first  foA 
or  straining- pillar,  a,  Fig.  24, 
made  as  there  represented.    Hare 
it  made  of  the  best  larch-wood, 
taken  from  a  full-grown  tree,  the 
wood  of  which  may  be  considered 
matured  and  fall  of  resinous  sap ; 
and  not  of  the  wood  of  a  young 
tree,  as  is  too  often  done,  which,  although  apparently  as  good,  will  not 
endure  nearly  so  long  as  that  of  a  full-grown  tree.    The  wire  fence  for 
sheep  and  cattle,  as  here  represented,  is  in  general  made  three  feet  nine 
inches  high  from  the  surface  of  the  ground  to  the  top  wire  d;  consequently 
the  post  a,  which  is  sunk  three  feet  into  the  groimd,  will  require  to  be 
made  seyen  feet  long,  allowing  four  inches  for  the  round  upon  the  top 
above  the  level  of  the  upper  wire,  as  at  c;  and  if  it  is  to  be  made  octagonal 
in  shape,  as  is  genendly  the  case,  it  will  reqidre  to  be  at  least  eight  inches 
diameter,  measuring  from  any  two  opposite  sides.    In  preparing  the  strain- 
ing-post, it  is  advantageous  to  the  strength  as  well  as  the  duration  of  it^ 
not  to  take  any  of  the  outer  wood  off  the  part  which  is  to  be  sunk  in  the 
ground ;  for  the  more  bulky  that  part  is,  so  much  the  greater,  in  every 
respect,  will  be  the  stability  of  the  work.    Therefore,  in  dressing  the  strain- 
ing-post, only  do  so  to  the  part  which  is  to  be  above  ground,  and,  if  pos- 
sible, put  the  lower  part  in  with  the  bark  upon  the  wood,  as  in  the  natural 
state,  which  will  preserve  it  from  rot  better  than  either  charring  or  tar 
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could  do.  Having  tlie  post  made  with  half-inch  holes  bored  through  it  at 
proper  distances  for  the  reception  of  the  wires,  as  shown  in  the  Figure, 
have  another  piece  of  larch  prepared,  six  feet  long,  eight  inches  by  six 
inches,  to  act  as  a  sole  for  the  post  to  rest  upon  in  the  ground,  as  indicated 
in  Fig.  24  by  the  dotted  lines  at  e  e.  In  this  sole  cut  out  a  part  upon  the 
broadest  side,  about  two  and  a  half  inches  deep,  the  whole  breadth  of  the 
wood,  large  enough  to  hold  the  bottom  of  the  post  in  it,  as  at/ — observing 
to  leave  about  four  inches  upon  the  end  for  a  heel ;  into  this  groove  fix  the 
bottom  of  the  post,  as  shown  in  the  Figure,  and  secure  its  firmness  by  two 
very  large  nails  driven  through  the  post  into  the  sola  This  being  done, 
have  another  piece  of  larch  wood,  g,  of  such  length  as  to  have  the  one  end 
fixed  in  another  groove  to  be  made  near  the  point  of  the  sole,  as  at  A,  and 
the  other  end  in  another  groove,  to  be  made  only  one  inch  deep,  upon  the 
post  a  Uttle  under  the  surface  of  the  ground,  as  at  i.  This  piece  of  wood, 
which  should  be  about  seven  by  three  inches,  is  called  the  underground  stay, 
and  is  meant  to  act  as  a  support  against  the  strain  of  the  wire ;  while,  at  the 
same  time,  it  is  not  seen  above  ground,  and  consequently  gives  the  fence  a 
light  and  neat  appearance  when  finished.  A  quantity  of  tar  should  be  put 
in  the  groove  i,  before  the  end  of  the  stay  is  put  into  it,  as  it  is  at  this 
point  that  the  timber  of  the  post  is  most  apt  to  decay,  &om  wet  lodging  at 
the  joint. 

259.  The  first  straining-post  having  been  completed  in  the  manner 

stated,  the  next  step  in  the  work  is  to  have  a  pit  dug  in  the  ground  for  its 

reception,  observing  to  make  the  one  end  of  it  exactly  where  the  fence  is 

meant  to  begin,  extending  it  in  the  direction  of  the  line  of 

fence  very  exactly,  so  far  as  to  hold  the  sole  when  put  in, 

and  about  three  feet  deep.    In  making  these  pits  for  the 

reception  of  the  posts,  the  ground  is  in  ahnost  all  cases  foTmd 

fio  haxd  as  to  require  picking,  in  the  under  half  at  least ;  and 

as  it  is  highly  necessary  to  make  the  pits  as  near  the  exact 

dimensions  of  the  wood  to  be  put  in  as  possible,  in  order  to 

have  the  more  solid  ground  about  the  posts,  it  is  often  a 

work  of  considerable  difficulty  to  make  them  without  proper 

implements.    This  I  wish  to  draw  particular  attention  to, 

having  frequently  had  occasion  to  see  a  man  work  half  a  day 

in  the  making  of  a  pit  for  a  post  with  improper  tools,  who, 

had  lie  had  proper  ones,  could  have  done  the  same  work  in 

one  hour.    The  implements  I  use  in  the  making  of  the  pits 

for  wire-fence  posts,  as  also  for  gate-posts  in  general,  are  the 

oommon  garden-spade,  for  digging  off  the  surface  turf  and  upper  soil,  and 

the  foot-pick,  Fig.  26,  which  I  use  instead  of  the  common  hand-pick. 
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There  being  no  sufficient  room  for  a  man  using  the  hand-pick,  but  with 

great  disadvantage,  in  the  mak* 
Fig.  27.  ^iC^  i^g  of  pits,  I  in  all  cases  of  this 

nature  use  the  footrpick,  which 
is  a  most  efficient  instrument  in 
the  hands  of  a  powerful  man, 
enabling  him  with  great  ease  to 
loosen  the  hardest  subsoil  or 
stones  in  the  making  of  a  pit 
The  horizontal  spade,  Fig.  27, 
I  in  all  cases  use  when  removing 
soU.  eighteen  inches  under  the 
surfSaca  It  has  a  handle  about  two  feet  long.  With  this  implement  a  man 
can  work  with  great  freedom  in  the  pit,  where  he  is  much  confined  for  the 
want  of  room ;  and  with  it  he  can  do  more  than  double  the  work,  in  such 
cases,  that  he  could  do  with  the  common  spade. 

The  pit  having  been  thus  made,  and  properly  levelled  in  the  bottom,  the 
straining-post  is  put  down  into  its  place,  observing  to  place  it  perfectiy 
upright    For  the  purpose  of  ascertaining  this  correctly,  a  piece  of  cord  with 
a  weight  upon  the  one  end  of  it  is  used  (see  Fig.  28),  which  is  taken  in 
the  hand  by  the  one  end,  as  at  a  *  and  held  up  hanging  between 
the  eye  and  the  post,  while  the  operator  is  standing  about  three 
yards  distant  firom  it.     In  this  position  the  plumb  b  is  allowed  to 
settle,  when  the  eye  of  the  person  in  observation  will  in  a  moment 
observe  whether  the  post  correspond  with  the  perpendicular  of  the 
line :  when  taking  this  observation,  one  man  should  hold  the  post 
to  the  spot  he  is  desired  by  the  observer,  and  another  should  put 
a  little  earth  into  the  pit  to  keep  it  in  its  place.    As  soon  as  the 
post  is  placed  upright,  two  wedge-shaped  pieces  of  larch-wood, 
something  in  the  form  of  the  pointed  end  of  a  strong  post — say 
about  eighteen  inches  long — should  be  in  readiness.    One  of  these 
should  be  beat  obliquely  into  each  end  of  the  pit,  as  at  e^  in  Fig. 
24,  between  the  solid  earth  and  each  end  of  the  sole.    This  is 
meant  to  secure  the  stability  of  the  sole  in  its  place,  and,  consequently,  they 
ought  to  be  well  driven  home.    The  operator  being  satisfied  as  to  the  erect 
position  of  the  post,  the  next  point  is  to  have  the  earth  which  comes  out  of 
the  pit  well  broken  down,  and  filled  very  gradually  into  it  again.     In  this 
fiUing,  however,  not  more  than  three  inches  deep  of  the  loose  soil  should  be 
put  into  the  pit  at  once,  without  having  it  properly  beat  to  a  perfect  solidity 
with  what  is  termed  a  rammer,  which  is  merely  a  piece  of  wood  in  the 
shape  of  a  common  post,  about  four  and  a  half  feet  long,  having  a  piece  of 
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iron  upon  the  tinder  end  in  order  to  make  it  more  heavy  for  beating  the 
earth.  By  alternately  laying  in  about  three  inches  of  loose  earth  into  the 
pit,  and  beating  it  firmly  as  directed,  and  observing  at  intervals,  by  the 
plumb-line,  if  the  post  stands  right,  and  is  not  put  out  of  its  position  by 
the  beating,  the  securing  the  necessary  resistance  to  the  strain  of  the  wire 
is  attained.  I  may  observe  here,  that  previous  to  putting  in  the  post  with 
its  sole,  all  that  part  which  is  to  be  under  ground,  if  the  natural  bark  be 
not  upon  it,  should  be  well  pamted  over  with  hot  tar,  which  has  a  great 
tendency  to  preserve  the  wood  ;  but  by  no  means  char  the  wood,  as  many 
do.  I  must  say  that  the  charring  of  larch-wood,  in  particular,  is  injurious 
to  its  dnrabiUty ;  and  this  I  have  had  many  proofs  o£  It  carries  oflf  the 
resinous  matter,  which  is  so  plentiful  in  this  wood,  and  which  resists  the 
action  of  the  water,  making  the  wood  more  porous,  retaining  the  water, 
and  of  course  encouraging  rot. 

260.  Having  got  the  first  straining-post  put  in,  observe  next  if  the 
ground  upon  the  line  of  the  proposed  fence  is  level  or  unlevel ;  for  a  great 
deal  depends  upon  this,  and  the  manner  of  going  to  work  must  be  regulated 
accordingly.  In  order  to  illustrate  this  clearly,  we  shall  now  be  assisted 
by  referring  to  Fig.  29,  which  is  meant  to  represent  a  continuation  of  a 
line  of  wire  fence  both  upon  level  and  unlevel  ground. 

FlQ.  29. 


261.  We  shall  now  suppose  that  the  first  straining-post  a,  in  Fig.  24,  is 
represented  by  the  post  at  a  in  Fig.  29,  and  is  now  properly  secured  in  the 
ground,  agreeably  to  the  directions  given.  Now,  the  ground  from  the  post 
a  to  the  post  c,  which  is  perfectly  level,  we  shall  suppose  to  be  about  one 
hundred  and  sixty  yards  in  length ;  therefore  this  space  is  too  great  in 
order  to^be  properly  tightened  up  between  the  two  posts  a  and  c ;  we  must 
therefore  have  another  post  between  them,  as  at  b.  I  ought  to  observe 
here,  that  in  all  cases  of  putting  up  wire  fences,  never  have  straining-posts, 
if  possible,  more  than  eighty  yards  from  each  other.  If  they  are  wider, 
the  proper  tension  of  the  wire  cannot  be  attained  so  as  to  make  a  secure 
fence ;  consequently  the  next  step  in  the  progress  of  the  work  before  us 
is  to  put  up  another  post  at  b,  half  distance  between  a  and  c.  This 
post  is  put  in  exactly  in  the  same  manner  as  has  already  been  described  for 
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the  first  one ;  only  it  most  be  observed  to  put  the  underground  stay  of  the 
second  post  in  such  a  position  as  to  resist  the  strain  of  the  wire  from  the 
post  at  a.    This  is  effected  by  placing  the  stay  the  contrary  way  of  the  first 
one,  as  seen  and  represented  in  Fig.  29  at  b,  the  stay  upon  the  post  there 
not  lying  in  the  same  direction  as  at  the  post  a,  but  the  contrary,  thus 
making  each  pair  of  posts  complete  in  themselyes^  and  independent  of 
another,  which  is  the  point  required.    The  second  post  being  secured,  the 
next  thing  to  do  is  to  have  the  intermediate  uprights  or  standards  brought 
forward,   which  are  represented  in  Fig.  24,  b  b.     These  should  be  of  the 
best  larch-wood;  six  feet  long,  and  four  and  a  half  inches  by  threa    Before 
putting  them  into  the  run  of  the  fence,  have  one  line  stretched  tightly 
between  the  bottoms  of  the  two  straining-posts  upon  the  surface  of  the 
ground,  and  another  between  the  tops,  or  in  the  exact  position  of  the 
intended  top  wire,  running  each  end  of  it  through  the  upper  hole  in  each 
post,  which  has  been  prepared  for  the  reception  of  the  upper  wire ;  and 
upon  having  both  lines  stretched  as  a  guide  for  top  and  bottom,  in  putting 
in  the  intermediate  uprights,  have  them  put  in  five  feet  apart,  upon  the 
opposite  side  of  the  line  that  it  is  intended  the  wire  shall  be  put  on ;  or 
in  other  words,  let  it  be  understood  that  the  hempen  line  is  in  the  exact 
place  where  it  is  intended  the  upper  wire  shall  be ;  and  upon  a  due  con- 
sideration of  this  matter,  it  can  at  once  be  decided  upon  which  side  of  the 
line  the  posts  ought  to  be  placed.    Another  point  necessary  to  be  con- 
sidered at  this  stage  of  the  work  is,  to  put  the  wires  upon  that  side  of  the 
posts  where  it  is  known  there  will  be  most  necessity  for  strength  on  the 
part  of  the  fence ;  for  if  heavy  cattle  be  upon  the  opposite  sides  of  the 
wires,  they  are  very  apt  to  press  out  the  staples  which  hold  the  wires  to 
the  wood;  while  upon  the  other  side  they  can  have  no  efifect  whatever 
upon  it. 

With  regard  to  the  method  of  putting  in  the  intermediate  uprights  or 
posts  into  the  ground,  some  make  holes  for  them  with  the  spade,  and  place 
them  ia  Some  years  ago  I  adopted  this  plan,  but  found  that  uprights 
put  in  in  this  way  were  very  apt  to  become  loose  afterwards,  as  it  is 
not  an  easy  matter  to  have  men  always  so  futhful  as  to  attend  to  beating 
them  firmly  into  the  ground.  Besides,  I  have  found  this  method  very 
expensive,  occupying  much  useful  time ;  and,  in  fact,  I  never  found  it 
preferable  to  beating  in  the  uprights  in  the  same  manner  as  I  do  posts  in 
a  common  paling.  And  now,  after  ten  years'  experience  in  the  putting-up 
of  wire  fences,  I  in  all  cases  drive  them  into  the  ground  by  the  paling  mell, 
using  the  borer  in  order  to  open  the  ground  for  their  points.  By  this 
method  I  in  all  cases  find  the  uprights  stand  more  firmly  than  when  put  in 
by  the  spade  entirely.    In  erecting  such  fences,  however,  on  land  in  which 


WOODEN   AND  IRON  POSTS.  105 

ihere  are  quantities  of  small  and  large  boulder  stones,  I  have  been  obliged 
to  open  pits  for  the  intermediate  posts  as  well  as  for  the  straining-posts, 
bnt  where  the  land  is  at  all  free  of  such — ^as  in  all  well-cultiyated  districts 
of  the  country  it  is — this  expensive  mode  of  the  operation  may  be  dispensed 
with ;  and  I  make  this  remark  merely  to  show  that  in  stony  land  it  is  found 
necessaiy  to  make  pits  for  all  the  posts. 

262.  Before  putting  in  the  uprights  I  have  them  well  painted  with  tar 
in  the  under  part,  more  particularly  about  six  inches  under  and  above  the 
surface. 

263.  In  order  not  to  spoil  the  heads  of  the  intermediate  posts  in  beating 
them  into  the  ground  with  the  mell,  I  have  an  implement  made  of  p^^^  20. 
iron,  the  exact  shape  of  the  top  of  the  posts,  four  and  a  half  inches      a 
by  three  inches,  inside  measure,  which  fits  exactly,  and  indeed      II 
rather  tightly,  upon  the  tops.     (See  Fig.  30.) 

In  beating  in  the  posts  a  man  lays  hold  upon  the  top  of  each  by 
this  implement,  as  shown  in  the  Figure  ;  by  using  it,  the  posts  are 
not  hurt  upon  the  top  by  the  action  of  the  mell ;  and,  besides,  the 
man  holding  them  thus  at  the  top  has  a  great  power  over  them,  and 
can  turn  them  whichever  way  he  pleases,  if  they  happen  not  to  go  in 
right :  on  this  account  I  term  it  the  post  guide, 

264  The  posts  having  been  put  in  five  feet  separate  from  each  other  the 

whole  length  of  the  line  between  the  two  first  straining-posts,  very  exactly 

with  the  run  of  the  line  both  at  bottom  and  top,  and  three  inches  of  the 

top  of  each  upright  being  left  above  the  line  or  run  of  the  upper  wire,  in 

order  to  strengthen  the  fixature  of  the  wire  at  top — ^as  may  be  observed  by 

glancing  at  Fig.  24,  where  it  will  be  seen  that  the  top  of  each  post  is  a 

little  above  the  top  wire — the  next  thing  will  be  to  have  the  wire  prepared 

or  drawn  for  putting  on  between  the  two  stndning-posts  now  in  readiness 

to  receive  it    The  wire,  as  it  comes  firom  the  manufacturers,  is  in  general 

ToUed  up  into  bundles,  each  containing  from  forty  to  eighty  or  one  himdred 

yards  in  length ;  in  these  bundles  the  wire  keeps  its  circular  form,  and  con- 

seqnentiy  will  not  answer  the  purpose  of  lying  along  between  the  posts 

until  it  be  drawn  out  in  the  form  of  a  straight  line,  and  that  in  such  a 

manner  as  to  make  it  keep  the  straight  form  when  it  has  received  it    In 

Older  to  do  this,  an  instrument  contain- 

ing  a  set  of  pegs  is  used,  m  the  form  of 

Fig.  31,  which  consists  of  a  block  of 

hardwood*  about  two  feet  long  by  six 

inches  broad  and  three  deep.    Upon 

the  upper  surface  of  this  are  set  two 

rows  of  iron  pegs,  about  two  inches  long,  well  driven  in,  and  about  three 
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inches  separate  from  each  other  in  the  Una  I  have  said  that  there  were 
two  rows  of  pegs  set  into  this  instrument,  but  these  two  rows  are  set  in  a 
particular  alternate  manner;  and,  to  a  person  unaccustomed  to  it^  mj 
explanation,  as  above  given,  may  not  be  explicit  enougL  The  foUowii^ 
sketch  will,  however,  make  it  clear :  the  two  rows  of  pegs  are  set  alte^ 

nately  upon  the  piece  of  wood  thus = — .    '    .    *    .  ,  the  distance  be* 

tween  them  being  exactly  that  of  the  diameter  of  the  wire  to  be  drawn 
through  between  them,  which  is  represented  in  the  above  cut:   con- 
sequently, in  making  the  instrument,  a  piece  of  the  wire  which  is  to  b« 
straightened  should  be  laid  upon  the  wood,  and  the  pegs  driven  in  upon 
each  side  to  answer  it.     I  lately  bought  an  instrument  of  this  sort  with 
two  rows  of  small  wheels  fixed  on  the  block  of  wood  instead  of  the  pe^ 
and  which  are  adjusted  by  screws.    I  have  tried  its  working,  but  did  not 
find  it  answer  the  purpose  any  better  than  the  instrument  I  have  described, 
although  it  certainly  is  easier  for  the  men  to  work  with;  and  I  merely 
refer  to  it  with  the  view  to  record  that  such  a  thing  is  now  in  use  among 
parties  who  put  up  wire  fences.     It  is  to  be  had  from  Messrs  Young, 
Peddie,  &  Co.,  Edinburgh,  who  sell  it  at  £1,  lOs.,  under  the  name  of  the 
Improved  Wibe-Straighteninq  Machine.    In  the  act  of  straightening 
the  wire  by  the  use  of  the  pegs,  the  instrument  is  laid  upon  a  small  bench 
about  two  and  a  half  feet  high,  of  any  rough  description.     Let  this  bench 
be  placed  close  to  the  side  of  one  of  the  straining-posts,  and  lay  the  p^- 
block  flat  upon  it ;  and,  by  a  piece  of  rope  passed  through  a  staple  which 
may  be  inserted  at  a,  attach  it  firmly  to  the  post    Then  bring  forward  one 
of  the  bundles  of  wire ;  loose  out  one  end  of  it,  pass  it  roimd  the  small 
upright,  as  seen  upon  the  face  of  the  block,  and  bring  the  end  of  the  wire 
through  between  the  two  rows  of  pegs,  as  represented  in  the  Figura     On 
having  the  end  of  it  passed  through,  make  a  turn  upon  this  end,  and  pass 
a  good  strong  stick  through  it,  by  which  two  or  three  men  may  pull  and 
draw  the  whole  length  of  the  wire  through  ;  as  the  men  pull  at  the  first 
end  of  the  wire  which  was  put  between  the  pegs,  another  man  must  attend 
to  unroll  the  bundle  before  it  passes  through  the  staple,  or,  if  this  is  not 
strictly  attended  to,  the  wire  will  not  come  out  from  between  the  p^s 
straight ;  and  in  this  manner  draw  out  as  much  wire  as  will  be  required 
for  six  lengths  between  the  two  straining-pillars,  which  is  the  number 
required  for  the  fence  now  under  our  notice.    Before  taking  down  the  line 
which  was  stretched  between  the  tops  of  the  two  straining-pillars  for  the 
purpose  of  regulating  the  tops  of  the  uprights,  and  which,  of  course,  will 
be  in  the  exact  place  where  the  top  wire  of  the  fence  is  intended  to  be,  have 
it  stretched  very  tightly  ;  when  properly  tightened,  mark  with  a  piece  of 
black  coal  (as  used  by  carpenters)  the  exact  track  of  the  line  along  the  top 
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;  removed,  have 


■^ 


3 


of  the  posts,  Boi  then  take  the  line  down.     On  its  be: 
staples  prepared  for  nailing  the  wire  to  the  posts  :  they 
aie  made  of  the  same  material  as  the  wire  itself ;  are 
sboDt  two  inches  long  (see  Fig.  32),  and  generally 
nude  without  points. 

265.  Hare  one  of  those  staples  nailed  or  driven  into 

each  post  upon  the  mark  made  by  the  black  coal,  and  right  in  the  middle 
of  the  wood ;  and  upon  having  them  driven  in  abont  half  length  all  along, 
one  npon  each  post  for  the  upper  wire,  have  the  latter  ^^^  ^s 

then  mn  through  the  npper  hole  of  the  first  pillar,  and 
through  each  of  the  staples  in  the  posts.    One  end  of 
the  wire  is  fastened  to  the  post  a,  Fig.  2i,  by  being 
bronght  half  round  it,  and  twisted  by  means  of  the  turn- 
key (see  Fig.  33)  round  the  wire  inside  of 
the  pillar  or  post     Should  it  be  too  short 
to  reach  the  next  straining-post,  it  must  be 
^  joined  to  another  piece  of  wire  of  the  same 
description,  and  brought  np  to  it     In  join- 
ing one  piece  of  wire  to  another,  it  is  done 
by  forming  an  eye  or  loop  on  the  end  of  one 
of  the  wires  :  in  forming  this  eye,  the  end 
of  the  wire  is  held  by  means  of  the  dams  (see  Fig.  34) ;  and 
while  one  man  holds  the  wire  by  means  of  this  instrument, 
another  assistant  turns  or  twists  the  end  round  the  wire,  in 
the  same  way  as  at  the  post,  by  means  of  the  turn-key,  which 
has  holes  in  it  for  receiving  the  end  of  the  wire.    An  eye  being 
made  upon  the  end  of  one  of  the  wires,  the  end  of  the  other 
wire  which  is  to  be  joined  to  it  is  y^^  ^ 

then  passed  through  it,  and  twisted  in  the 
same  manner  as  the  other;   thus  completing 
the  joint  or  knot,  which,  when  finished,  will  have  the  appearance  shown 
in  Fig.  35. 

266.  The  joining  being  finished, 
and  the  wire  brought  up  to  the 
second  straining-post,  it  is  then  cut  i 
a  foot  b^ond  the  post,  where  it  is 
now  to  be  finished.  In  fixing  the 
wire  upon  this  second  straining- 
post,  pass  it  through  the  upper  hole 
prepared  for  it,  corresponding  to 
that  on  the  first  post ;  then  attach  the  strainiiy-screw  (see  Fig.  ! 
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This  straining-screw  is  attached  to  the  wire  by  means  of  a  jointed  vice,  as 
at  a,  which  is  opened  or  closed  at  pleasure  by  means  of  a  screw  and  n\U 
wrought  by  a  screw-key,  and  can  be  made  to  hold  as  tightly  as  if  it  were 
all  a  solid  piece  ;  the  wire  being  passed  through  the  upper  hole  of  the  post, 
as  already  directed,  it  is  taken  hold  of  by  opening  the  vice  at  a  and  screw- 
ing it  tight  upon  the  end  of  the  wire.  But  before  beginning  to  tighten  or 
screw  up  the  wire,  place  a  piece  of  wood  (see  Fig.  36  at  d),  about  two  inches 
thick,  between  the  end  of  the  screw  and  the  post,  dose  to  the  under  side  of 

the  wire:  this,  after  the  wire  is  suffideotlf 
^^*  ^^'  strained,  allows  the  coUar-vice  (see  Fig.  37)  to 

be  applied.  Having  the  straining-screw  all  in 
readiness,  screw  up  the  wire  by  tumiug  ronnd 
the  handles  e,  till  the  desired  tension  is  gained, 
which  may  be  known  from  the  wire  in  its 
whole  length  between  the  straining-posts  being 
tight  as  a  string  upon  a  musical  instrument 
There  is  now  in  use,  however,  a  new  straining- 
screw,  combining  the  coUar-vice,  This  is  an  improvement  in  the  erection 
of  wire  fences,  as  it  saves  the  trouble  of  adjusting  the  collar-vice,  as  here 
explained.  We  got  one  ourselves  the  other  day  from  Messrs  Young, 
Peddie,  &  Co.,  Wire  Merchants,  77  Greorge  Street,  Edinburgh,  fix>m  whom 
this  improved  tool  may  be  procured ;  the  cost  is  £2,  2s. 

267.  The  collar-vice,  Fig.  37,  is  now  opened  by  unscrewing  the  vice  at  a, 
when  it  opens.&eely  before  the  joint  b.    It  is  then  put  round  the  post,  close 
to  the  upper  side  of  the  wire,  and  screwed  again  upon  the  wire  inside  of  the 
pillar,  the  part  6  resting  upon  it    The  straining-screw  is  then  slackened  and 
removed,  the  collar-vice  holding  the  wire  in  its  position.    The  wire  which 
projects  or  hangs  out  behind  the  post  is  now  taken  half  round  the  same, 
the  end  being  passed  over  the  upper  side  of  the  wire  between  the  jaws  of 
the  collar-vice  and  the  post     It  is  then  fastened  in  the  same  manner  as  at 
the  other  end,  when  the  collar-vice  can  be  removed.     There  is  also  an 
implement,  on  the  prindple  of  the  lever,  now  used  by  some  for  straining 
wire  fences  instead  of  the  screw,  but  as  we  have  not  yet  used  it  ourselves^ 
we  merely  refer  to  it  as  being  in  use.    Mr  M'Gorquodale,  wood-manager  to 
Lord  Mansfield  at  Scone,  near  Perth,  uses  this  instead  of  the  screw,  and  he 
informs  me  that  in  many  respects  it  is  preferable  to  the  screw.    Those  who 
may  wish  to  try  it  will  receive  all  information  from  Mr  M'Corquodale 
regarding  it, — ^and  we  recommend  this,  as  we  know  he  will  be  glad  to 
inform  any  practically  as  to  its  use. 

268.  In  putting  up  our  wire  fences,  instead  of  tying  the  wire  round  the 
second  post  as  I  have  described,  which  is  the  usual  way,  I  have  it  attadied 
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to  a  screw-bolt,  through  an  eye  upon  the  one  end ;  and  passing  it  through 
the  hole  in  the  post,  I  have  a  screuMiut  upon  it  outside  the  post  By  this 
means  I  can  at  any  time,  when  the  wire  becomes  slack, — ^and  it  does  become 
slack  in  summer  &om  expansion  by  heat,  and  too  tight  in  winter  from  con- 
traction by  cold, — ^tighten  it  or  slacken  it  off;  whereas  when  it  is  tied  at 
both  ends,  it  cannot  at  any  time  be  made  tighter  without  undoing  the  tie 
and  tightening  it  up  anew  by  the  aid  of  the  stndning-screw.  These  screw- 
bolts  I  get  made  twelve  inches  long,  which  leaves,  after  passing  through 
the  thickness  of  the  post,  three  inches  next  the  wire,  and  two  inches  behind 
the  post  where  the  screw-nut  is  upon.  There  should  be  at  least  three  inches 
of  the  end  with  a  screw  upon  it^  so  that  the  wire  may  be  either  slackened  or 
tightened  at  pleasure  as  necessity  may  require.  In  putting  on  these  screw- 
bolts  upon  the  wires,  the  same  operation  as  above  stated  is  gone  through,  until 
the  collar-vice  is  fixed ;  and  then,  instead  of  tying  the  wire  round  the  post 
as  has  been  directed,  attach  it  to  the  screw-bolts,  and  secure  them  by  means 
of  the  nut,  when  the  collar  vice  can  be  taken  away. 

This  is  represented  in  Fig.  25,  which  is  meant  to  represent  the  one  end 
of  a  wire  fence  tightened  up  by  the  screw-bolts  and  nuts ;  and  in  this  case 
Figs.  24  and  25  represent  the  two  ends  of  one  wire  fence,  the  wires  upon 
the  post  in  24  being  tied,  and  those  upon  25  being  secured  by  the  screws. 
In  the  same  manner  as  has  been  detailed  for  the  putting  on  of  the  upper 
wire  of  a  wire  fence,  all  the  others  also  are  put  on ;  in  all  cases  observing 
to  keep  the  distance  between  the  wires  closer  at  bottom  than  at  top.  In 
general,  where  sheep  or  lambs  are,  I  keep  the  distance  of  the  two  lower 
wires  five  inches,  widening  them  gradually  to  ten  inches  between  the  two 
upper  ones. 

269.  Fences  of  this  description  can  be  made  of  any  convenient  height 
We  have  them  for  deer,  six  feet  high ;  these  having  ten  wires  in  depth, 
instead  of  six  as  is  generally  allowed  for  sheep  and  cattle.  But,  however 
high  those  fences  may  be  erected,  the  work  is  all  done  upon  the  same  prin- 
dple,  save  with  this  difference :  In  erecting  a  wire  fence  above  four  feet,  it 
is  always  necessaiy  to  have  an  iron  stay  put  to  the  straining-posts  above 
gronixd,  as  well  as  a  wood  one  under,  in  order  to  secure  them  the  more 
perfectly  against  the  strain  of  the  wire.  These  stays  are  sunk  into  stones 
and  batted  with  lead ;  the  stone  for  one  of  such  stays  ought  not  to  be 
less  than  eighteen  inches  cube,  and  sunk  about  three  iuches  under  the 


The  higher  the  fence  the  deeper  also  ought  the  post  to  be  sunk  into  the 
ground.  In  erecting  a  fence  of  this  description  six  feet  high,  the  sole  of 
the  groxmd  stay  would  require  to  be  four  feet  under  the  surface.  Where 
the  wire  is  tightened  by  the  aid  of  screwed  eye-bolts  at  the  one  end,  the 
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staples  should  not  be  driven  home  in  the  nprights ;  bat  there  should  be 
room  left  for  the  vnre  to  move  through  them,  else  the  screw  will  not  have 
the  effect  of  tightening  the  wires  when  it  is  found  necessary.  As  soon  as 
a  wire  fence  is  finished,  the  posts  ought  to  be  painted  with  hot  tar,  and  the 
wires  with  common  oil-paint ;  for  if  it  is  allowed  to  remain  any  time  with- 
out being  painted,  the  wire  will  soon  become  rusted,  and  will  be  apt  to 
break  if  weakened  by  being  corroded. 

270.  What  I  have  said  relative  to  the  putting  up  of  wire  fences,  is  only 
applicable  to  a  length  between  two  posts,  and  that  upon  level  ground ;  and, 
in  order  to  make  this  branch  of  fencing  more  properly  understood,  I  shall 
continue  my  observations  a  little  farther.     When  I  last  refeired  to  Fig. 
29, 1  said  that  from  the  post  a  to  the  post  c  was  all  level  ground,  being  one 
hundred  and  sixty  yards  in  length :  we  have  now  finished  the  half  of  this 
space — namely,  from  a  to  b — ^in  the  above  details  of  the  manner  of  erecting 
the  wire  fence.    We  shall  now  suppose  that  we  are  to  erect  the  other 
stretch,  from  b  to  d:  in  this  part  it  must  be  observed  that  the  posts  c  and 
d  are  erected  upon  points  from  which  the  ground  falls  away  suddenly  ;  and 
in  this  case  it  is  necessary  to  have  either  double  wood  stays  under  ground, 
as  shown  at  e  and/,  or  an  iron  stay  to  each  above  ground,  upon  the  sides 
of  the  posts  opposite  to  those  upon  which  the  underground  wood  ones  are. 
The  reason  for  having  these  extra  stays  at  these  two  posts  is,  that  suppos- 
ing the  wire  were  to  be  suddenly  broken  between  c  and  d,  the  great  strain 
acting  upon  these  two  posts,  from  a  on  the  one  hand,  and  from  e  on  the 
other,  would  very  likely  pull  them  suddenly  backwards,  and  disarrange  a 
considerable  part  of  the  fence.     Now,  the  simple  precaution  of  h&ymg 
another  stay  put  up  at  each,  prevents  this  &om  taking  place  under  any 
ordinary  circumstances  ;  but,  in  every  other  respect,  the  wire  fence  is  put 
up  in  the  same  manner  as  has  already  been  detailed.    In  all  hollow  parts 
of  the  ground  upon  which  a  wire  fence  is  erected,  the  posts  at  such  parts 
should  be  sunk  deeper  than  upon  level  or  prominent  parts ;  and  the  soles 
used  there  should  also  be  much  heavier  than  those  commonly  used,  and 
with  heavy  ground  stays,  one  on  each  side  of  the  post,  as  shown  at  e  and/. 
The  reason  for  this  is,  that  were  these  posts  put  in  in  a  manner  which 
might  answer  perfectly  well  at  c  or  d,  the  great  strain  of  the  wire  upon  each 
side  of  them  would  not  only  endanger  their  security  as  a  permanent  fence, 
but  it  would  draw  them  entirely  out  of  the  ground — ^a  result  I  have  wit- 
nessed several  times.     On  a  little  reflection,  it  will  appear  evident  that  the 
strain  of  the  wire  at  c  and  d  tends  to  press  the  posts  downwards  into  the 
earth;  while,  on  the  contrary,  at  e  and  /  the  strain  tends  to  lift  them  out; 
which  at  once  points  out  the  necessity  there  is  for  attending  to  this  point 
very  nunutely. 
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271.  We  shall  now  suppose  that  we  have  the  fence  finished  as  far  as  the 
post  jT,  from  which  it  takes  a  bend.  Now,  all  the  difierence  iq  erecting  a 
wire  fence  upon  a  bend  from  erecting  it  npon  a  straight  line,  is,  that  the 
posts  forming  the  angles  of  the  bend  g  and  %  require  to  have  an  extra  stay 
aboYC  ground  upon  the  inside  of  the  curve ;  and  every  intermediate  upright 
must  also  have  a  stay  either  under  or  above  ground,  in  order  to  resist  the 
pressure  of  the  strain  inwards  ;  but  if  the  curve  be  moderate,  a  stay  at  each 
second  or  third  upright  may  be  quite  sufficient.  In  all  cases  where  a  gate 
occurs  in  the  line  of  a  wire  fence,  that  should  be  made  to  have  the  same 
appearance  as' the  fence  itself,  putting  in  the  same  number  of  horizontal 
wires  in  it  that  there  are  in  the  fence. 

272.  We  now  come  to  speak  of  the  cost  of  erecting  wire  fences  upon 
wooden  posts;  and  of  course  the  price  must  in  all  cases  vary  according  to 
the  strength  of  the  wire  used,  as  well  as  according  to  the  height  of  the 
fence  to  be  erected.  There  are  five  sorts  of  wire  used  in  the  erecting  of 
those  fences, — those  wires  being  known  according  to  their  numbers  respect- 
ively, thus  :  No.  4  is  fully  3-12ths  of  an  inch  in  diameter,  and  is  the  sort 
used  for  red  deer  or  horses ;  No.  5  is  exactly  3-12ths  of  an  inch  iq  dia- 
meter, and  is  the  sort  generally  used  for  fallow-deer,  heavy  cattle,  and 
horses ;  No.  6  is  fully  2-lOths  of  an  inch  in  diameter,  and  is  the  sort  gene- 
rally used  for  sheep  and  small  cattle  ;  and  Nos.  7  and  8  are  nearly  5-24ths 
of  an  inch  in  diameter,  and  are  used  for  sheep  and  Iambs  only. 

273.  I  shall  here  give  the  cost,  as  I  have  put  them  up  myself,  of  three 
kinds  of  wire  fences  upon  wooden  posts  ;  the  latter  being  of  the  best  larch 
timber^  cut  at  a  saw-mill  to  the  exact  sizea 


Cott  of  eredinff  a  wire  fence  six  feet  high^  for  deer,  with  No.  4  wire,  per  eighty 

yards  in  length. 

To  2  straining-posts,  10  feet  long,  9  by  9  in.,  at  8s., 

...  2  soles  for  do.,        6  feet     „     9  by  6  in.,  at  3s., 

...  2  underground  stays,  6  feet  long,  7  by  4  in.,  at  Is.  6d., 

. . .  workmen's  time  putting  in  the  above, 

...  40  nprigbts,  8  feet  long,  4^  by  3  in.,  at  Is., 

...  80  yards  of  10  horizontal  wires,  at  la,   . 

...  2  additional  iron  stays  for  pillars,  at  lOs., 

. . .  painting  wire,  at  2d.  per  yard, 

. . .  men's  time  erecting  fence, 

. . .  tarring  posts  and  all  wood-work,     . 

Total  cost  of  erecting  80  lineal  yards,     . 

Being  about  2s.  4^.  per  lineal  yard. 

For  every  80  yards  beyond  the  first,  of  course  only  one 
straining-post,  sole,  and  stay  will  be  required  ;  reducing 
the  expense  to  about  2s.  3d.  per  yard. 
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The  cost  of  erecting  a  wire  fence  upon  wooden  posts,  six  wires  deep,  for 
sheep  and  cattle,  of  the  same  description  as  I  have  detailed  in  the  former 
part  of  this  section,  being  three  feet  nine  inches  high,  and  calculating  upon 
the  same  principle  as  above,  is  about  1  s.  3d  per  yard ;  and  the  cost  of  one 
erected  with  No.  7  wire,  for  sheep  only,  three  feet  high,  will  be  about  lOd. 
per  yard.  It  must  be  kept  in  view,  however,  that  the  price  of  the  wire  is 
at  all  times  regulated  by  the  market-price  of  iron. 

274  We  now  come  to  refer  a  little  to  the  putting  up  of  wire  fences  upon 
iron  posts  or  uprights.  But  having  said  so  much  relative  to  putting  np 
those  with  wooden  posts,  it  will  not  be  necessary  for  me  now  to  enter 
minutely  into  detail  upon  the  erecting  of  iron  ones,  seeing  that  they  are 
both  put  up  upon  the  same  principle.  I  will  therefore  only  state  under 
this  head  what  I  consider  peculiar  to  it  as  compared  with  the  other. 

Fig.  38  represents  a  wire  fence  upon  iron  uprights,  having  seven  horizon- 
tal wires,  and  four  feet  high.  The  straining-posts  or  pillars  may  be  made 
of  either  round  cast-iron,  or  of  square  wrought-iron,  according  to  taste: 

Fio.  88. 
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The  straining-post  a  is  sunk  and  batted  well  into  a  large  stone  at  least 
three  feet  square  on  the  surface  and  eighteen  inches  deep.  The  stay  i  is 
also  well  sunk  and  batted  into  a  large  stone  eighteen  inches  square  and 
fifteen  inches  deep;  and  in  putting  in  these  stones,  they  should  be  firmly 
bedded  into  the  ground,  so  as  not  to  yield  afterwards  by  the  strain  of  the 
wira  The  straining-post  a  is  generally  made  of  two-inch-square  iron,  and 
the  stay  d  of  double  iron,  each  piece  half  an  inch  by  one  inch,  allowing 
the  wires  to  pass  through  between.  The  upright  I  is  generallj  one 
inch  by  a  quarter  or  half  inch,  according  to  height  or  strength  required, 
and  is  also  sunk  into  a  stone  about  twelve  inches  cube,  well  batted  with 
lead.  These  are  the  only  differences  worthy  of  notice  between  the 
erecting  of  a  wire  fence  upon  wooden  posts  and  one  upon  iron ;  for  in 
the  actual  erecting  of  the  two  the  same  implements  are  used,  and  the  same 
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method  of  working  from  beginning  to  end  is  pursued.  Having  said,  there- 
fore, so  much  upon  the  method  of  erecting  the  fence  upon  wood,  it  is 
unnecessary  for  me  here  to  say  much  more,  as  it  would  merely  be  a  repeti- 
tion of  the  same  thing ;  the  only  difference  being,  that  in  the  erecting  of  a 
wure  fence  upon  iron  posts,  these  are  sunk  in  stones,  the  surface  of  which 
must  be  covered  by  three  inches  of  earth,  whereas  with  wooden  posts  these 
are  merely  driven  into  the  ground  I  may,  however,  remark,  that  instead 
of  the  horizontal  wires  upon  the  iron  fence  being  fixed  by  staples  upon  the 
side,  as  is  the  case  in  the  wooden  uprights,  they  are  run  through  holes 
bored  in  the  centre  part  of  the  iron  uprights ;  and  in  order  to  prevent 
strong  animals  from  pressing  the  iron  uprights  to  a  side,  they  are  what  is 
termed  wedged;  this  being  done  by  inserting  a  small  iron  wedge,  or  nail 
without  a  head,  into  two  of  the  holes  in  each  standard — say  one  at  the  top 
wire  and  one  in  the  middle,  and  immediately  above  the  wire ;  but  this 
shoxdd  not  be  done  until  the  standards  are  made  perfectly  plumb  and  the 
fence  finished,  when  the  wedges  should  be  driven  as  firmly  as  possible.  In 
a  wire  fence  upon  iron  standards  where  curves  occur  in  the  line,  it  is  also 
necessary  to  have  stays  of  iron  put  to  the  standards  on  the  inside  of  the 
curve  and  against  the  strain. 

275.  It  now  only  remains  for  me  to  state  the  prices  of  wire  fences  upon 
iron  posts :  in  this  case,  as  well  as  in  the  other,  much  depends  upon  the 
strength  of  the  fence  required,  as  well  as  upon  the  price  of  iron  at  the  time ; 
and,  moreover,  much  depends  upon  the  convenience  in  getting  stonea     In- 
deed, where  stones  are  not  to  be  had  conveniently,  I  have  used  blocks  of 
larch-wood  instead.     These  may  be  round  timber,  about  eighteen  inches 
long  by  nine  inches  diameter  ;  but  in  all  cases  stones  are  preferable  if  they 
can  be  got    The  following  quotations  are  the  prices  per  lineal  yard,  in- 
dading  all  expenses  of  stones,  labour,  iron,  &c.,  of  three  different  heights 
of  wire  fence  upon  iron  posts,  as  I  have  had  them  made  in  the  neigh- 
bourhood of  Edinburgh : — 

Cost  of  fence  6  feet  high,  for  deer,  from 

Do.         4  feet  high,  for  sheep  and  cattle,  from 
Do.  3  feet  high,  for  sheep  only,  from 

In  giving  the  above  quotations  as  to  the  prices  of  wire  fences,  whether 
upon  wooden  or  iron  uprights,  I  am  aware  that  many  do  them  more  cheaply ; 
but,  at  the  same  time,  I  presume  to  say,  not  nearly  so  eflSciently.  Many, 
with  the  view  of  erecting  a  cheap  fence,  put  in  their  posts  from  seven  to 
nine  feet  apart,  and  the  consequence  is,  that  the  whole  soon  becomes  slack 
and  onserviceable.    I  never  have  the  distance  more  than  five  feet,  and  in  all 

H 


& 

d. 

s. 

d. 

4 

6 

to 

5 

0 

2 

6 

to 

3 

0 

1 

9 

to 

2 

3 

114  ERECTING  OF  WIRE  FENCES,  ETC. 

cases  endeavour  to  make  efficient  work :  in  proof  of  this,  the  wire  fences 
at  Amiston  may  be  referred  to. 

I  may  further  add,  that  all  wire  fences,  whether  upon  wooden  or  iron 
posts,  should  have  the  iron- work  painted  each  year  for  the  first  two  years 
after  being  erected ;  after  that  period,  each  second  year  will  be  enough. 
In  the  summer  season  the  wires  of  all  these  fences  are  apt  to  expand  in 
warm  weather,  and  consequently  become  slack :  in  such  cases  the  screwed 
eye-bolts,  formerly  referred  to,  are  most  useful  for  having  them  tightened  up 
again.  In  the  winter  season,  particularly  during  firost,  the  wire  always  con- 
Jracts  to  a  considerable  extent,  causing  the  wires  to  become  over  tight,  and 
consequently  in  such  cases  they  require  to  be  slackened  ;  and  this  I  have 
experienced  so  often,  that  I  think  it  proper  to  refer  to  it  here ;  because  if 
these  points  be  not  attended  to,  the  wire  will  break  in  the  winter  and  allow 
cattle  to  escape,  and  become  too  loose  in  summer. 

276.  From  extended  experience  in  the  erecting  of  wire  fences,  I  am 
now  decidedly  of  the  opinion  that  they  should  be  all  put  up  on  iron  strain- 
ing-posts, properly  secured  into  large  stones  sunk  into  the  ground,  and 
supported  on  both  sides  with  strong  stays,  proportionate  to  the  height  of 
the  fence.    Wherever  this  mode  has  been  adopted  the  fences  answer  ad- 
mirably, both  for  strength,  durability,  and  neatness  of  appearance.     In  &ct, 
a  fence  put  up  on  this  principle  may  be  truly  said  to  be  indestructible  by 
time,  if  properly  attended  to  and  kept  in  order,  as,  although  the  interme- 
diate posts  of  wood  should  rot  and  give  way,  the  iron  posts  remain  as  they 
were  when  put  up,  and  therefore  the  wooden  posts  of  the  fence  can  be 
easily  repaired  or  removed  at  any  time,  when  the  whole  will  be  as  good  as 
when  new.    A  wire  fence  erected  on  iron  straining-posts,  and  with  wooden 
intermediate  ones,  I  have  found  generally  much  stronger  to  resist  heavy 
cattle  and  deer  than  one  with  the  intermediates  all  constructed  of  iron. 
This  arises  from  the  intermediate  posts  of  wire  fences  being  generally  made 
from  comparatively  slight  dimensions  of  iron,  when  they  are  constmcted 
of  this  material,  and  from  cattle  and  other  heavy  animals  bending  and  dis- 
placing them.    I  have  no  hesitation  in  stating,  therefore,  that  the  strongest 
wire  fence  that  can  be  economically  erected,  is  one  on  iron  straining-posts, 
with  strong  wooden  intermediate  ones — as,  erected  in  this  way,  it  may  be 
very  properly  termed  a  permanent  fence.    It  is,  however,  often  a  matter  of 
considerable  advantage  and  economy  for  proprietors,  who  have  really  good, 
sound,  and  durable  larch  timber,  to  use  it  for  the  purpose  of  fencing ;  and 
having  thus  stated  my  opinion  on  the  subject,  I  leave  the  choice  of  the  use 
of  wood  or  iron  to  parties  as  they  may  find  the  one  or  the  other  most  suit- 
able for  their  purpose. 

277.  Where  wire  fences  not  over  four  feet  high  are  used  as  subdivisions 
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for  parks  in  which  horses  are  grazed,  it  is  a  very  great  improyement,  both 
in  point  of  strength  and  safety,  to  have  a  line  of  strong  bars  (wooden)  fixed 
along  the  tops  of  the  posts.  I  have  seen  this  plan  adopted  where  horses 
were  apt  to  leap  over  such  fences, — as  they  sometimes  do,  and  get  injured 
thereby, — and  where  they  were  in  the  habit  of  pressing  much  against  the 
posts  and  wes.  Such  a  line  of  wooden  bars  may  be  easUy  secured  along 
the  tops  of  the  posts  of  a  wire  fence,  by  means  of  pins  passed  through  the 
bars  into  the  top  of  each  post.  Put  on  in  this  way,  the  bars  could  be  easily 
removed  when  not  wanted,  or  when  the  parks  were  to  be  grazed  by  sheep 
only,  or  during  winter,  when  it  might  be  considered  judicious  to  lay  them 
past  for  preservation. 


SECTION  X. THE  PUBPOSE  AND  SITUATION  FOE  WHICH  EACH  SORT  OF  FENCE 

IS  MOST  FEOFEBLY  ADAPTED. 

278.  Having  now  given  in  detail  the  method  of  erecting  the  most  com- 
mon and  generally  useful  fences  for  country  purposes — ^namely,  the  thorn 
hedge,  the  whin  hedge,  the  stone-and-lime  wall,  the  dry-stone  dyke,  the 
turf  dyke,  wooden  paling,  and  wire  fence  both  upon  wooden  and  iron  up- 
rights, and  also  given  a  description  of  some  of  the  plants  used  in  hedging 
besides  the  thorn,  beech,  and  furze — ^it  still  remains  for  me  to  point  out  in 
what  situation,  and  for  what  purpose,  each  of  the  above-named  fences  is 
most  suitabla  In  the.  present  section  I  shall  endeavour  to  do  this ;  and 
shall  commence  with  the  first  in  order — ^namely,  the  thorn  hedge. 

279.  for  the  subdivision  of  strong  clay  and  heavy,  loamy,  arable  lands, 

as  well  as  for  the  enclosure  of  plantations  in  such  districts,  I  do  not  think 

that  any  fence  is  so  suitable,  both  in  respect  to  neatness  and  duration,  as 

the  thorn  hedge,  as  in  such  soils  it  lives  long,  becomes  strong  and  healthy, 

and  makes  an  admirable  fence. 

280.  The  thorn  hedge,  with  a  mixture  of  beech  plants,  is  of  all  other 
fences  the  best  adapted  for  a  situation  where  a  neat  and  clothed  appear^ 
ance  is  the  object ;  and  this  it  always  has  unless  carried  to  a  situation  more 
than  one  thousand  feet  above  the  level  of  the  sea,  and  unless  at  such  an 
altitude  planted  in  a  mossy  or  veiy  light  soil ;  for  there  it  will  not  live  long 
unless  upon  a  loom. 

281.  In  high  and  exposed  situations,  hedge  fences  are  not  the  best 
adapted  for  surrounding  young  plantations,  which  require  a  fence  that  will 
produce  shelter  in  the  first  instance.  They  are,  however,  there  excellently 
adapted  for  the  division  of  fields;  and  even  in  such  situations,  where  imme- 
diate shelter  for  the  rearing  of  young  plantations  is  not  a  primary  object. 
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no  fence  ultimately  answers  better  than  the  beech  hedge ;  for  such  a  fence, 
although  on  a  light  soil  and  high  exposure,  under  good  management,  will 
keep  good  and  be  an  ornament  when  dykes  and  palings  of  the  same  age 
are  tumbling  down  and  useless.  I  am  aware  that  many  object  to  the  rais- 
ing of  hedges  with  beech  and  thorn  in  high  parts  of  the  country,  asserting 
that  the  thorn  does  not  succeed.  As  to  this,  I  can  assert  thus  far,  that 
upon  the  estate  of  Amiston  there  are  good  hedges  of  beech  and  thom  more 
than  nine  hundred  feet  above  the  level  of  the  sea,  and  at  the  same  time  in 
excellent  health-  In  very  high  parts,  however,  and  on  very  light  lands, 
a  better  fence  is  secured  by  using  beech  alone,  than  by  mixing  with  thorns, 
as  the  beech  is  not  only  hardiest,  but  better  adapted  to  grow  healthily  in 
high  lands. 

282.  I  am  not  an  advocate  for  planting  hedges  about  the  home-grounds 
and  parks  of  proprietors'  seats,  because  there  they  are  in  a  considerable 
degree  unsightly  and  out  of  character  :  there,  in  short,  no  fence  ought  to 
be  prominent,  and  for  these  sites  the  wire  fence  is  best  adapted  ;  but  in  all 
cases  without  the  bounds  of  the  policy  walls,  no  fence  looks  better,  or  is 
more  worthy  of  a  prominent  place,  than  the  hedge,  whether  as  a  fence  for 
a  plantation  or  a  field 

283.  Second,  The  whin  or  furze  hedge  is  unquestionably  one  which 
should  be  kept  out  of  all  cultivated  districts.  There  is  no  situation  where 
the  whin  is  found  growing  as  a  fence,  in  which  beech  would  not  thrive  much 
better.  I  am  aware  that  many  are  of  the  opinion  that  whins  are  more 
hardy  than  most  other  hedge  plants  ;  but  this  I  never  could  find.  Upon 
the  west  coast  of  Scotland,  between  Portpatrick  and  Stranraer,  I  have 
seen  the  whins  most  severely  cut  down  by  a  hard  winter's  frost,  while  other 
hedge  plants  were  not  in  the  least  injured ;  and  I  have  witnessed  the  same 
thing  in  the  north  of  Scotland  generally. 

Whins  for  a  hedge  fence  may,  indeed,  be  recommended  by  those  who 
have  a  regard  for  old  customs,  but  in  my  opinion  they  are  decidedly  inferior 
in  every  respect  to  the  thorn  and  beech :  therefore,  I  in  all  cases  recom- 
mend the  latter  plant  in  preference  to  them. 

284.  Third,  The  stone-andrlime  wall  is  of  all  others  the  most  substan- 
tial fence  that  can  be  erected;  but  as  it  is  an  expensive  one,  it  cannot 
properly  be  carried  to  any  great  extent  However,  no  gentleman's  policy 
grounds  can  be  said  to  be  complete,  as  regards  general  security,  unless  they 
be  surrounded  by  a  stone-and-lime  wall  of  from  six  to  eight  feet  high.  In 
fact,  a  gentleman's  park  surrounded  by  a  good  high  wall  gives  us  a  confi- 
dent feeling  that  there  is  something  within  the  bounds  of  it  worthy  of 
being  protected  ;  and  we  always  find  the  best  of  seats  surrounded  by  such. 
But  in  no  other  case  is  it  necessary  to  erect  a  stone-and-lime  wall  as  a 
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fence,  unless  in  the  case  of  sunk  fences.  In  a  former  section,  when 
referring  to  the  making  of  sunk  fences,  I  said  that  .they  were  only  adapted 
for  a  particular  situation — ^namely,  upon  the  slopes  of  rising  ground ;  and 
by  no  means  upon  level  ground,  for  there,  if  it  is  meant  to  have  an  invisible 
fence — as  the  simk  fence  is  meant  to  be — the  wire  fence  is  infinitely  supe- 
rior in  every  respect,  and  is  now  at  the  present  day  what  sunk  fences  were 
a  hundred  years  ago.  A  sunk  fence  is  excellently  adapted  for  any  purpose 
whatever,  when  buUt  upon  the  slope  of  a  hill  or  brae,  as  shown  in  Section 
v. ;  but  in  any  other,  I  am  not  aware  of  its  utility. 

285.  Fourth,  The  dry-stone  dyke,  of  all  other  fences,  is  the  best  adapted 
for  giving  immediate  shelter  to  young  plantations  and  other  crops  upon 
high  and  exposed  parts  of  the  country.  Unlike  any  other  fence,  it  is  both 
a  fence  and  a  shelt^  at  once ;  hence  the  reason  that  it  is  so  much  in  request 
in  all  bare  uncultivated  districts.  I  have  had  frequent  occasion  to  observe, 
that  in  high  and  much  exposed  districts,  young  plantations  surrounded  by 
a  good  dry-stone  dyke  were  ten  years  in  advance  of  others  which  had  been 
surrounded  by  a  young  hedge  with  paling  to  protect  it ;  therefore  it  is  that 
in  all  cases  upon  high  parts,  where  stone  dykes  can  be  had  at  all  conven- 
iently, I  recommend  them  for  young  plantations,  and  for  every  other  rural 
purpose. 

I  have  heard  many  assert  that  it  would  be  a  great  improvement  to  build 

dykes  upon  high  situations  altogether  with  lime,  making  them,  in  short, 

Btone-and-lime  walls ;  but  I  beg  to  observe  that  this  would  by  no  means 

be  an  improvement ;  for  a  dry-stone  dyke  will  give  more  shelter  to  trees, 

or  any  other  crop  growing  inside  of  it,  than  a  wall  of  the  skme  height  built 

closely  with  lima  A  dry-stone  wall  sifts  the  wind  and  softens  its  power  for  a 

great  distance ;  whereas  the  wind  striking  upon  a  close  stone-and-lime  wall 

is  at  once  resisted,  and  the  consequence  is,  that  the  wind,  when  it  rushes 

over  the  top  of  the  wall,  has  gained  strength,  and  strikes  with  greater  force 

upon  the  ground  beyond ;  and  this  is  the  reason  that  a  hedge  is  in  all  cases 

a  better  fence  than  a  wall  for  shelter :  the  hedge  sifts  and  softens  the  force 

of  the  wind  more  than  a  wall  of  any  kind  doea    Diy-stone  dykes  are,  from 

their  outlandish  appearance,  not  to  be  recommended  as  a  fence  where  a  fine 

efiect  is  meant  to  be  kept  up,  therefore  they  should  not  be  built  near  the 

home-grounds  of  a  gentleman's  property ;  but  upon  high-lying  parts  of  the 

country,  where  improvements  are  in  injEancy,  no  fence  is  more  commendable, 

both  as  regards  security  and  shelter. 

2S6.  Fifth,  The  tv/rf  dyke  is  next  in  importance  to  the  stone  dyke,  in 
high-lying  districts,  as  a  fence ;  that  is  to  say,  in  so  far  as  regards  imme- 
diate effect  in  the  producing  of  shelter  to  young  plantations  or  land  under 
any  other  crop.    Upon  Lord  Seafield's  estates  of  Strathspey,  Cullen,  and 
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Glenurquhart,  we  have  a  vast  extent  of  turf  dykes,  chiefly  as  fences  for  yotmg 
plantations.  These  fences,  let  it  be  nnderstood,  are  upon  the  high-lying 
parts  of  the  estates,  where  stones  for  a  fence  are  not  easily  got ;  and,  as  a 
fence  for  the  protecting  of  young  plantations,  I  find  them  answer  very  well 
indeed.  They  should  not  be  put  up  where  heavy  cattle  are  to  be  grazed 
alongside  of  them,  for  they  are  always  inclined  to  burrow  about  them  mth 
their  horns,  which  tends  much  to  injure  the  fence ;  but  in  all  cases  where 
stone  dykes  are  not  easily  attainable  from  the  difficulty  of  conveniently 
getting  material,  and  where  heavy  cattle  are  not  grazed,  they  form  a  very 
good  fence,  and  will  last  for  a  great  many  years  by  a  little  attention  to 
mending  when  any  break  occurs. 

287.  Sixth,  Wooden  palings  are,  in  general,  only  considered  as  tempo- 
rary or  assistant  fences.  In  aU  cases  where  young  hedges  are  planted,  and 
where  cattle  of  any  description  fere  to  be  grazed  in  the  fields  adjoining,  they 
must  be  protected  by  a  wooden  paling  until  they  have  attained  a  size  and 
strength  sufficient  to  insure  their  being  exposed  with  safety ;  and  this  is 
one  use  for  which  palings  are  in  continual  demand. 

In  high-lying  situations,  palings  are  not  often  used  as  a  fence  alone, 
because  they  produce  no  shelter ;  and  where  they  are  erected  in  such  a 
situation,  it  is  generally  on  those  parts  of  the  land  where  stones  and  torf 
cannot  be  conveniently  got  for  a  dyke,  but  they  are  highly  useful  as  an 
assistant  fence  upon  a  tmf  dyke,  or  along  the  side  or  sides  of  a  young 
hedge.  In  low-lying  situations,  however,  where  shelter  is  not  deemed  of 
great  importance,  the  wooden  paling  is  extensively  used  for  all  purposes, 
both  as  a  useful  and  ornamental  fence.  The  horizontal  paling  is  used 
principally  for  agricultural  purposes ;  such  as  the  protecting  of  hedge  fences 
in  their  yoimg  state,  or  for  the  mending  of  gaps  in  old  hedges,  &c. ;  but 
the  upright  paling,  as  well  as  an  endless  variety  according  to  the  taste  of 
parties,  are  mostly  used  as  ornamental  fences  about  gardens,  cottages,  &a, 
and  they  form  excellent  and  usefid  fences  when  made  of  good  larch-wood, 
which  will  last  longer  than  any  other  sort  for  this  purpose. 

288.  Seventh,  The  wire  fence  upon  wooden  posts  has  often  been  recom- 
mended as  a  substitute  for  other  materials  where  these  are  scarce  ;  but  I 
can  by  no  means  agree  with  those  who  reconmiend  wire  fences  for  young 
plantations  or  any  field  crop  upon  a  high  and  exposed  situation,  -where 
shelter  is  of  primary  importance.  No  fence  is  better  adapted  for  ornament 
than  the  wire  fence,  therefore  it  is  that  I  recommend  it  for  all  purposes 
without  exception  within  the  policy  walls  of  a  gentleman's  property;  and 
it  may  even  be  very  properly  extended  beyond  this  where  the  estate  is  in  a 
sheltered  part  of  the  country,  and  where  artificial  shelter  from  fences  is  of 
little  importance ;  but  as  a  fence  where  shelter  is  an  object,  the  wire  fence 


DIFFERENT  FENCES  ARE  ADAPTED.  119 

is  by  no  means  to  be  recommended.    Even  where  wood  is  scarce^  the  wire 
fence  may  very  properly  be  used  instead  of  palings  upon  the  top  of  turf 
dykes ;  for  this,  if  put  on  with  good  larch  posts,  will  last  much  longer  than 
any  common  paling  could  do.     Where  the  greatest  possible  degree  of  invi- 
sibility is  wanted,  as  weD  as  the  greatest  possible  degree  of  permanency  as 
a  fence,  the  wire  fence  upon  iron  uprights  is  to  be  used ;  and  this  sort, 
when  painted  green,  and  as  near  the  shade  of  the  grass  as  possible,  is  not 
ohserrable  by  a  person  till  within  a  few  yards  of  it ;  but  where  heavy  cattle 
are — ^unless,  indeed,  the  fence  is  constructed  upon  a  very  strong  scale,  and 
of  course  this  can  always  be  done — ^the  fence  upon  wooden  uprights  is 
preferable,  because  the  iron  uprights,  if  at  all  weakly,  are  very  apt  to  bend 
and  be  misplaced  when  a  heavy  animal  comes  in  contact  with  them,  while 
the  wooden  uprights  are  not  apt  to  be  in  the  least  disturbed  &om  this  cause. 
289.  Having  said  thus  much  relative  to  the  sorts  of  fences  in  most  com- 
mon use,  both  for  the  protection  of  young  plantations  and  fields  under 
agricultural  cropping,  I  may  farther  state,  relative  to  plantations  in  parti- 
cular, that  the  proprietor  who  plants  extensively  must  judge  for  himself 
how  far  he  is  to  adopt  one  sort  of  fence  in  preference  to  another.    This  of 
course  must  always  be  decided  by  the  nature  of  the  soil  and  situation,  and 
the  convenience  as  regards  materials ;  observing  in  all  cases  to  erect  a  fence 
that  will  combine  shelter  with  durability  upon  high  and  exposed  situations; 
and  where  the  situation  is  low  and  naturally  sheltered,  the  taste  may  more 
reasonably  be  consulted.     In  all  cases  of  fencing  for  the  protection  of  young 
plantations,  the  work  should  be  particularly  well  done  ;  for  if  it  be  badly 
executed,  and  a  part  of  the  fence  be  broken  down  by  any  slight  accident, 
cattle  may  get  in,  and  do  more  damage  in  one  night  than  could  be  well 
reooTered  in  the  course  of  years.    This  I  have  experienced  so  frequently, 
that   I  here  beg  to  advise  all  proprietors  to  be  most  strict  in  the 
executing  of  such  work,  where,  in  fact,  no  small  part  of  the  wealth  of  their 
estate  is  at  stake.    In  the  case  of  erecting  stone  and  turf  dykes  by  contract, 
as  is  the  general  way  of  having  these  done,  the  contractor  should  be  bound 
to  keep  his  work  good  for  at  least  three  years  after  it  is  finished.    Under 
tliifl  engagement  he  will,  for  his  own  sake,  be  anxious  to  do  his  work  well 

290.  All  wooden  palings  should  be  erected  by  the  proprietor's  own  people 
upon  the  estate ;  as  also  all  wire  fences,  if  possible,  and  the  planting  of 
hedges;  and  it  is  for  the  gaining  of  this  end  that  I  have  written  the  above 
observations  on  the  erecting  of  fences,  that  every  forester  may  be  as  nearly 
as  possible  a  competent  erecter  of  fences. 
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SECTION  XI. — THE  MAKING  AND  HANGING  OP  GATES  UPON  FIELDS  AND 

PLANTATIONS. 


291.  As  the  making  and  hanging  of  gates  is  a  branch  of  rnral  economy 
most  frequently  devolving  upon  the  forester,  I  consider  it  necessary,  and  of 
importance,  to  dedicate  a  section  to  the  explanation  of  the  most  approved 
method  of  making  and  hanging  field  and  plantation  gates ;  and  moreover, 
having  said  so  much  upon  the  nature  of  fencing  in  general,  this  chapter 
would  be  incomplete  without  a  few  observations  on  this  point 

292.  Every  field  and  plantation  of  any  consequence  must  have  one  or 
more  entrances  into  it,  in  the  form  of  one  or  more  openings  in  the  fence 
which  surrounds  it,  and  which  again  must  be  made  to  act  either  as  a  fence 
or  as  an  opening  as  occasion  may  require.  These  openings  are  termed 
gateways;  and  whatever  may  be  put  upon  them  to  act  as  a  fence  is 
termed  a  gate.  There  are  many  forms  of  gates  in  use  in  difierent  parts 
of  the  country,  from  the  most  rude  horizontal  spar,  made  to  &1I  into  a 
post  at  each  end,  to  the  fine  massy  iron  gate  hung  upon  hinges.  It  would 
be  entirely  out  of  place  for  me  here  even  to  attempt  to  enumerate  the 
many  difTerent  sorts  of  gates  that  may  be  considered  of  useful  designs ; 
I  shall,  therefore,  confine  myself  to  the  description  of  one  sort  of  field-gate, 
which  is  also,  in  my  opinion,  the  best  possibly  adapted  for  a  plantation-gate, 
and  which  I  consider  the  most  complete  for  all  field  and  plantation  purposea 

Fig.  39  is  a  sketch  of  the 
gate  referred  to  ;  upon 
the  estate  of  Amiston  all 
gates,  both  upon  field  and 
plantation  fences,  were 
made  of  this  construc- 
tion, and  since  coming  to 
Strathspey,  I  have  intro- 
u^  ^  duced  them  there  alsa 
These  gates  are  all  made 
of  the  best  old  larch-wood,  or  the  best  old  pine,  which,  when  painted, 
lasts  for  a  great  number  of  years.  As  larch-wood,  however,  is  very  apt 
to  twist  in  the  heat  of  the  sun,  to  which  it  is  exposed  when  converted 
into  a  gate,  it  ought  to  be  well  seasoned  before  being  used  for  this 
purpose.  The  following  are  the  dimensions  of  the  gate  referred  to  in 
Fig.  39.  The  back  post  h  is  five  feet  high  from  bottom  to  top,  and  the 
scantling  four  and  a  half  by  two  and  a  half  inchea  The  front  post  a  is 
also  five  feet  high  from  bottom  to  top,  and  the  scantling  three  by  twf  inche& 
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The  bottom  and  top  horizontal  bars  c  and  d  are  each  of  equal  dimensions — 
namely,  length  within  the  back  and  front  posts  about  nine  feet.  These  are 
four  inches  broad  at  the  joinings  npon  the  back-post  a,  and  three  inches 
broad  at  the  joinings  npon  the  front-post  b,  by  two  and  a  half  inches  thick. 
The  horizontal  intermediates  ^  6  e  are  of  course  of  the  same  length  as  the 
bottom  and  top  bars,  and  of  the  same  breadth,  but  they  are  only  one  and  a 
half  inch  thick.  The  diagonal  bar  g,  which  reaches  from  the  heel  of  the 
gate  to  within  two  feet  of  the  point  of  the  top  bar,  is  of  the  same  strength 
as  the  upper  and  lower  bars,  and,  like  them,  tapering  from  four  inches  at 
heel  to  three  inches  at  point ;  and  the  upright  piece  /  is  of  the  same 
dimensions  as  the  intermediates,  and  reaches  from  the  bottom  bar  to  the 
diagonal  at  its  junction  with  the  second  bar  from  the  top.  This  gate  is 
famished  with  double  hinges,  which  greatly  strengthen  the  back  part  by 
clasping  the  joints  both  at  bottom  and  top,  h  h.  See  Fig.  40,  which  is  a 
representation  of  this  double  hinga  The  peculiar  properties 
of  this  form  of  gate  are,  first,  the  b^ck-post  h  is  much  ^o-  ^' 
heavier  than  the  front  one  a,  which  tends  to  throw  the  B» 

centre  of  gravity  upon  the  hinges;  second,  all  the  horizontal 
bars,  from  bottom  to  top,  are  made  heavier  behind  than  in  front,  and  all 
with  the  intention  of  lightening  the  gate  in  front,  and  throwing  the  centre 
of  gravity  as  much  as  possible  upon  the  hinges  ;  and,  third,  the  diagonal, 
^,  is  so  placed  that  it  acts  completely  the  part  of  a  lever  against  any  weight 
that  may  be  thrown  upon  the  front  part  of  the  gate  ;  and  even  its  being 
lighter  as  it  recedes  from  the  heel,  is  a  great  means  of  supporting  the  whole 
of  the  gate,  and  of  keeping  it  in  a  well-balanced  state.    It  appears  to  me, 
that  any  gate  made  upon  these  principles  must  approach  the  model  of  per- 
fection in  such  a  structure ;  and  it  is  upon  this  account  that  I  consider  the 
gate  now  described  to  be  of  the  best  description  possible,  seeing  that  it 
combines  strength  and  lightness  in  a  very  perfect  manner.    In  making  the 
description  of  gates  mentioned,  it  is  necessary,  in  order  to  have  them  to 
last  as  long  as  possible,  to  have  them  very  neatly  jointed,  planed  smoothly, 
and  painted  with  two  coats  of  oil-paint  before  being  hung ;  and  even  after 
they  are  hung  in  their  place,  they  are  much  improved  by  being  painted  at 
least  once  in  three  years.    The  wood  and  workmanship  of  a  gate  of  this 
description  may  be  valued  at  10s. ;  the  hinges  generally  weigh  about  20  lb. 
weight,  which,  at  4d.  per  lb.,  will  be  6s.  8d.  additional ;  making  the  entire 
cost  of  the  gate  with  iron  mounting,  16s.  8d. 

293.  I  now  come  to  make  a  few  observations  upon  the  nature  of  hang- 
ing gates  upon  fences,  both  in  fields  and  plantations ;  and  as  I  have  fre* 
quently  seen  a  great  deal  of  error  committed  in  this  branch  of  the  business 
of  fencing,  I  shall  state  the  manner  in  which  we  hang  our  gates,  which  is 
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considered  by  all  who  have  examined  it  an  excellent  way  of  doing  the  work. 
The  common  way  of  erecting  gates  is  to  hang  them  right  between  the  two 
posts  put  up  for  the  purpose ;  and  by  this  method,  when  the  gate  is  set 
open,  it  stands  at  right  angles  with  the  fence  upon  which  it  is  placed  (see 
Fig.  41,  b) ;  consequently  it  is  in  this  state  always  liable  to  be  injured  by 

carts,  &c.,  coming  in  contact  with  it  when 
Fio.  41.  going  into  or  returning  out  of  the  fidd  or 

I     .  plantation.   Another  evil  which  almost  inyaii- 

ably  attends  this  old-fashioned  method  of 
hanging  gates  is,  that  from  being  hung  from 
centre  to  centre  of  the  two  posts,  as  indicated 
by  the  dotted  line  between  the  two  posts  a  a, 
when  anything  goes  wrong  with  either,  the 
gate  must  be  left  too  slack  or  confined  too  tight  between  them,  according 
to  the  direction  in  which  the  post  may  have  been  driven,— consequently 
the  gate  has  a  great   chance  to  be   injured  in  some  way  or  other; 
besides,  the  posts  are  seldom  put  into  the  ground  with  the  addition  of 
any  simple  fixture  whatever,  being  merely  put  into  a  hole,  and  the  earth 
again  beat  down  about  them ;  and,  from  this  circumstance,  if  the  earth 
has  been  put  in  about  the  posts  in  a  wet  state,  the  certain  consequence  is 
that  they  become  slack  in  a  short  time,  when  the  gate  falls  down  in  front, 
and,  in  consequence  of  coming  in  contact  with  the  ground,  is  soon  either 
broken  or  much  injured  in  the  joints.    Having  seen  this  often  happen  &om 
bad  management,  I  here  recommend  the  following  method  of  hanging 
plantation  and  field  gates :   Let  the  post  upon  which  the  gate  is  to  be 
hung  be  pretty  strong — ^y  eight  inches  on  the  side  of  the  square,  and  let 
the  part  of  it  which  is  to  be  put  into  the  ground  be  left  round,  with  the 
bark  upon  the  wood,  and  have  it  put  into  the  ground  two  and  a  half  feet 
deep,  and  fixed  upon  a  sole  with  a  diagonal  or  stay,  as  has  been  already 
advised  for  wire-fence  posts.     Having  the  post  made  with  its  sole  and  stay 
on  the  under  part,  put  it  into  the  hole  prepared  for  it,  with  the  sole  and 
stay  projecting  in  the  direction  of  the  gateway,  which  will  insure  its  stability 
against  the  weight  of  the  gate  or  any  other  ordinary  pressure  in  that  direc- 
tion, and  have  the  post  well  firmed  into  the  hole  :  if  the  earth  taken  out  be 
of  a  soft  nature,  keep  it  out,  and  fill  up  the  pit  with  small  stones  mixed 
with  earth,  or  any  other  thing  of  a  hard  and  binding  nature ;  and  be  most 
particular  not  to  fill  in  with  earth  in  a  soft  or  wet  state,  else  the  work  will 
be  insufficient,  and  will  not  give  satisfaction.    The  post  upon  which  the 
gate  is  to  be  shut  may  be  considerably  smaller,  if  thought  necessary,  than 
the  other :  it  will  not  require  to  have  any  sole  or  stay  attached  to  it^  hut 
may  very  safely  be  put  into  the  earth  at  the  same  depth  recommended 
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for  the  other ;  observing  to  make  it  equally  as  firm,  putting  a  very  large 
stone  or  two  into  the  pit  near  the  surfiice,  which  will  add  much  to  the  sta- 
bility of  the  post. 

Haying  put  the  posts  in  plumb,  and  at  the  desired  distance,  which  should 
always  be  the  exact  length  of  the  gate  to  be  put  on,  nert  have  the  crooks, 
upon  which  the  gate^is  to  be  hung,  put  into  the  post  on  the  angle  of  the 
same,  instead  of  on  the  centre  as  in  the  former  case.  See  Fig.  42,  where 
the  gate  a  is  hung  upon  the  comer  or  p,     9 

angle  of  the  post  b ;  the  efiect  of  this 


being  that  the  gate,  when  hung  in q ■  « 

this  position,  has  full  play  upon  the 

hinge  to  fold  back  upon  the  fence  c,  and  is  not  hindered  in  its  motion  by 
the  comer  of  the  post^  as  is  the  case  in  the  other  method  ;  consequently, 
fix)m  the  gate  having  room  to  &11  back  upon  the  fence,  it  is,  when  open, 
entirely  out  of  the  way  of  any  cart  coming  into  or  going  out  of  the  field. 
Next,  instead  of  the  gate  being  made  to  shut  right  between  the  posts,  it 
ought  to  be  shut  upon  the  face  or  outside  of  the  shutting-post  d ;  this  is 
represented  by  the  dotted  line,  which  shows  the  position  of  the  gate  when 
shut :  and  in  this  case,  whatever  accident  may  befall  the  post  upon  which 
the  gate  shuts,  the  gate  cannot  itself  be  injured.  The  upper  crook  of  all 
gates  of  this  description  should  be  made  so  long  as  to  go  through  the  post, 
and  have  about  two  inches  of  a  screw  upon  the  end  of  it,  upon  which  a 
laige  nut,  made  to  fit,  is  screwed  ;  by  this  means  the  crook  will  keep  its 
position,  and  will  cause  the  gate  to  do  the  same. 

294.  It  is  often  found  convenient  to  have  small  wickets  upon  certain 
parts  about  gentlemen's  grounds,  particularly  upon  the  edges  of  plantations 
through  which  pleasure-walks  are  made  ;  and  as  it  is  frequently  inconve- 
nient to  have  such  wickets  to  open  and  shut  in  the  same  manner  as  common 
gateways,  it  is  desirable  they  should  be  constmcted  so  as  to  be  what  may 
very  properly  be  termed  self'ShvMing.  Of  this  description  of  self-shutting 
wickets  I  know  of  none  more  simple  and  efiective,  both  as  a  fence  and  a 
gate,  than  that   shown  in  Fig.   43,  Fio.  4S. 

which  is  generally  termed  the  angu- 
lar wicket.  The  opening  in  the  fence, 
from  a  to  o^  may  be  about  four  feet 
wide  ;  the  angular  part  of  the  wicket, 
ace,  may  be  about  three  feet  wide 
between  e  and  e,  and  may  be  made 
up  with  any  convenient  sort  of  wood, 
according  to  taste  ;  observing  to  have  a  post  upon  each  of  the  extremities, 
and  one  at  e  upon  each  side,  in  order  that  the  wicket,  a  d,  may  hit  upon  one 
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as  it  folds  to  either  side  in  the  act  of  opening  or  shutting.  The  wicket  a  d 
may  be  made  of  light  wood,  and  hung  with  a  hinge  upon  a  post  at  a.  The 
particular  properties  of  this  sort  of  wicket  are,  first,  that  it  is  of  a  most 
simple  and  easy  construction ;  second,  it  is  easy  for  any  person  to  have 
access  through  it,  and  that  without  the  trouble  of  shutting  or  locking;  and, 
third,  whatever  description  of  cattle  may  be  in  the  adjoining  fields,  they 
can  have  no  access  through,  seeing  that  if  they  do  attempt  it,  the  wicket  as 
they  go  in  shuts  upon  the  opposite  side  before  them. 


CHAPTER    III. 


SECTION  L ^PRBPAKINa  OF  OBOUND  FOR  THE  GROWING  OF  YOUNG  TREES. 

295.  Many  practical  foresters  have  mamtained  that  all  ground,  previous  to 
its  being  planted  with  young  forest-trees,  ought  to  undergo  a  course  of  pre- 
paration by  trenching,  digging,  or  ploughing,  and  by  having  lime  or  manure 
in  some  way  or  other  applied  to  the  land,  if  of  a  poor  description.  Such  a 
course  of  preparation  as  any  of  the  above  may  be  veiy  proper  in  some  cases, 
but  it  is  attended  by  the  very  worst  effect  in  others.  As  I  have  been,  and 
still  am,  very  often  questioned  by  proprietors  relative  to  the  utility  of 
trenching,  digging,  ploughing,  or  manuring  of  land  previous  to  its  being 
put  under  a  crop  of  young  forest-trees,  I  shall  here  give  an  example  or  two 
from  my  own  experience  upon  these  points,  with  a  few  observations  upon 
each  head. 

296.  When  I  went  to  act  as  forester  at  Craigston  in  Aberdeenshire,  I 
found  that  some  parts  of  the  old  woodlands,  from  which  a  crop  of  old  and 
matured  pine  and  fir  timber  had  been  lately  cleared,  were  trenched  in  the 
common  way,  and  had  again  been  planted  with  a  crop  of  trees  of  various 
sorts  about  four  years  previous  to  my  going  there. 

The  ground  which  had  been  thus  trenched  was  situated  in  a  pretty  shel- 
tered part  of  the  estate,  and  mostly  surrounded  by  old  plantations :  conse- 
quently the  situation  was  one  rather  favourable  for  such  an  experiment 
Upon  examining  the  nature  of  the  top  and  sub-soils,  I  found  the  former  to 
be  a  diy  sandy  moss,  well  mixed  with  fresh  vegetable  matter,  and  in  all 
firom  six  to  ten  inches  deep;  the  subsoil  was  a  tilly  gravel  of  a  dark-brown 
colour,  frequently  several  feet  deep,  and  resting  in  many  places  upon 
a  hard  freestone  rock  of  a  reddish  colour,  and  in  others  upon  a  deep  bed  of 
pure  gravel    In  the  act  of  trenching  this  ground,  the  surface  had  been 
pared  off  and  thrown  into  the  bottom  of  each  opening,  and  covered  by 
about  a  foot  of  the  subsoil :  where  old  roots  had  been  taken  out,  the 
trenching  was  no  doubt  in  those  parts  deeper,  but,  on  an  average,  the 
trenched  ground  might  be  said  to  be  twenty  inches  deep. 

I  said  that  this  ground  had  been  planted  with  another  crop  of  trees  about 
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four  years  preTious  to  my  going  there,  and  the  kinds  planted  were 
elm,  Scots  pines,  and  larch  firs.  When  I  first  saw  this  crop  of  young 
trees  upon  the  trenched  ground,  they  looked  as  if  they  had  been  planted 
only  the  preyious  year.  They  were  alive,  but  had  made  no  considerable 
shoots  of  young  wood  since  they  had  been  planted :  and  upon  learning  the 
nature  of  their  situation,  I  had  the  hardwood  all  cut  over ;  but  this  of 
course  I  could  not  do  with  the  firs,  consequently  I  allowed  them  to  do  their 
best  with  the  circumstances  under  which  they  were.  I  watched  the  progress 
of  those  trees  minutely  during  the  two  years  that  I  was  on  that  place.  The 
hardwood  set  up  two  or  three  sickly  young  shoots  from  each  stock ;  but 
during  the  time  I  was  there  I  found  them  very  little  improved,  the  whole  of 
the  plants  remaining  in  a  languid  state.  The  firs  were  in  a  state  very  little 
better  than  the  hardwood.  When  I  first  went  to  the  place,  I  had  the  ground 
made  up  with  many  fresh  plants  of  the  fir  tribe,  because  many  blanks  had 
occurred ;  and  after  watching  their  progress  for  two  summers,  I  found  that 
those  which  had  been  in  the  soil  for  six  years  were  only  making  annual 
shoots  of  about  two  inches,  and  those  that  I  had  myself  planted  upon  the 
same  soil,  being  two  years  in  the  ground,  had  scarcely  made  any  wood 
whatever. 

297.  As  I  had  occasion  to  plant  a  few  acres  on  a  cleared  part  of  the  same 
old  plantation  the  first  year  I  went  to  Craigston,  I  planted  it  with  an  inter- 
mixture of  oak,  ash,  and  elm,  Scots  pines  and  larch  firs ;  but  instead  of 
trenching  the  ground,  I  planted  them  on  the  surface,  and  in  the  usual 
manner  ;  and  before  they  were  twenty  months  in  the  ground,  those  trees 
were  far  superior  to  the  others  which  had  been  six  years  planted. 

298.  Upon  the  estate  of  Dunskey,  in  Wigtownshire,  the  property  of  Qeneral 
Hunter  Blair,  there  was  a  tract  of  ground  trenched  for  a  young  plantation 
on  a  high  and  exposed  part  of  the  estate,  and  within  one  mile  and  a  half  of 
the  sea.  When  I  examined  it,  I  learned  that  the  trees  had  been  planted 
upon  it  about  six  years ;  yet,  generally  speaking,  they  were  not  more  than 
ten  inches  high,  and  standing  at  very  wide  distances.  The  greater  half  of 
the  trees  planted  having  died  out,  and  the  proprietor  finding  it  a  hopeless 
task,  had  abandoned  the  attempt  of  growing  trees  upon  the  ground ;  and  in 
this  state  I  found  them. 

The  ground  was  a  very  light,  sandy  loam,  resting  upon  a  rough  gravel  of 
considerable  depth,  and  it  had  been  trenched  much  in  the  same  manner  as 
in  the  former  case.  The  consequences  were  apparently  much  the  same  in 
the  one  case  as  in  the  other ;  that  is  to  say,  the  trenching  of  the  ground  in 
both  cases  disappointed  the  views  of  the  proprietors.  Here,  now,  we  have 
two  examples  of  trenching  ground  for  young  forest-trees  both  attended  with 
bad  e£fect8,  and  I  vouch  for  the  truth  of  both  the  examples  given.    The 
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blame  could  not  be  attributed  to  the  soil  itself,  seeing  that  trees  grow 
well  upon  the  same  nature  of  soil  when  planted  on  the  natural  surface : 
the  failure  was  altogether  attributable  to  the  trenching;  for  the  best  of   ^* 
the  soil  was  thrown  undermost  in  the  act  of  trenching,  and  the  bad  soil 
brought  up  in  both  cases ;  but  had  this  soil  been  simply  trench-ploughed, 
and  the  top  and  sub-soils  mixed  together  and  allowed  to  rest  for  a  year  or 
two,  the  results  would  no  doubt  have  been  very  different.    These  two  ex-  ] 
amples  have  quite  determined  me  as  to  the  effects  of  trenching  Ught  land   ' 
for  young  trees  upon  any  situation ;  and  in  no  case  of  forest  management       . 
do  I  ever  attempt  trenching,  knowing  that  the  young  trees  are  more  sure  J 
of  doing  well  when  pknted  in  the  soil  in  its  natural  state.  — - 

299.  Allowing  that  those  who  advocate  the  trenching  of  forest  land  have 
in  many  instances  been  so  far  successful  in  their  manacrement,  upon  a  irood 
„d  h4  d«cnp«o.  of  «^.  «..  grow  tree,  ^pidl^he  exp^  «L. 
sary  to  be  incurred  is  too  important  a  point  to  be  passed  over. 

It  is  evident  that,  however  much  good  might  arise  to  trees  from  the 
trenching  of  the  ground  upon  which  they  might  be  planted,  it  could  not  in 
practice  be  carried  to  any  useful  or  great  extent  In  ordinary  cases,  land 
cannot  be  trenched  under  £8  an  acre ;  and  where  trees  have  been  formerly, 
and  huge  roots  have  to  be  taken  out  of  the  ground,  even  £15  an  acre  would 
not  be  too  much  for  the  trenching  of  ground  in  such  a  condition.  There- 
fore, in  general  practice,  it  is  entirely  out  of  the  question. 

300.  The  trenching  of  ground  as  a  preparation  for  young  trees  may  be 
very  proper,  and  even  necessaiy  upon  a  small  scale,  near  or  about  a  pro- 
prietor's policy  grounds,  in  a  good  heavy  loamy  soil,  and  in  a  sheltered 
situation,  particularly  where  large  trees  may  have  been  newly  taken  down, 
and  where,  for  the  sake  of  appearance,  it  is  desirable  to  have  old  roots 
taken  out  previous  to  replanting ;  but  it  is  only  in  such  a  case  that  trench- 
ing, in  my  opinion,  ought  to  be  reconmiended  in  the  cultivation  of  forest^ 
trees,  and  even  then,  only  if  the  subsoil  be  naturally  good.  There  is  no 
advantage  gained  by  the  trenching  of  ground  for  forest-trees  which  is  not 
decidedly  better  attained  by  a  well-conducted  system  of  drainage. 

301.  The  ploughing  of  land  has  been  much  recommended  as  a  prepara- 
tion of  the  ground  for  young  trees.  In  my  opinion,  where  the  subsoil  is 
naturally  open  and  easily  drained,  there  is  no  necessity  for  the  ploughing 
of  it  previous  to  its  being  planted ;  but  where  the  upper  stratum  of  soil  is 
natorally  thin  and  poor,  with  moorhand-pan  under,  a  deep  ploughing  is 
absolutely  necessaiy,  in  order  to  break  the  pan  and  mix  a  portion  of  the 
subsoil  with  the  upper.  The  fact  is,  that  a  soil  of  the  nature  of  moorband- 
pan  is  naturally  unfit  for  the  growing  of  forest-trees ;  but  where  the  pro- 
prietor of  such  a  soil,  in  the  general  arrangement  of  his  improvements  upon 
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his  estate,  may  wish  to  plant  such  a  piece  of  ground  with  forest-trees,  the 
trench-plough  must  be  used  in  order  to  open  up  the  soil  and  break  the  pan. 
Deep  drainage. will,  however,  in  time  answer  the  same  purpose,  as  from 
its  action  the  moorband-pan  is  gradually  removed,  but  in  order  to  this, 
the  land  must  lie  fix)m  five  to  ten  years  under  its  influence ;  whereas,  when  • 
such  land  is  first  drained,  and  trench-ploughed  immediately  after,  trees 
may  be  planted  on  it  one  year  afterwards  with  every  hope  of  success.  I  am 
not  aware  that  ploughing  is  advantageous  to  the  growth  of  forestrtrees  in 
any  other  case.     I  am  aware  that  pine  and  fir-trees,  planted  and  growing 
upon  land  which  has  been  frequently  ploughed  previously,  seldom  live  long 
or  attain  to  any  considerable  size  free  from  disease,  which  at  once  points 
out  that  nature  wishes  no  interference  of  the  kind     Some  years  ago,  when 
passing  along  the  Lammermoor  Hills  in  Berwickshire,  my  attention  was 
much  engaged  by  observing  a  young  plantation  at  a  distance  having  a 
strange  chequered  appearance ;  and  when  I  came  up  to  it  and  examined 
the  cause  of  such  an  appearance,  I  found  that  each  five  yards  in  breadth  of 
the  ground  had  been  ploughed  previous  to  the  trees  being  planted,  and 
other  five  yards  in  breadth  left  unploughed  alternately.    It  appeared  to  me 
that  the  trees  had  been  planted  about  seven  years,  and  they  consisted 
entirely  of  larch  and  Scots  pines.     Those  on  the  ploughed   land  were 
about  five  feet  high,  and  those  on  the  unploughed  were  not  more  than  two 
and  a  half  feet.     In  the  unploughed  land,  the  Scots  pines  were  propor- 
tionally stronger  than  the  larches ;  and  upon  the  ploughed  parts,  the  larches 
were  by  far  the  strongest,  and  had  made  generally  great  progress,  the  situ- 
ation being  very  high  and  exposed — more  than  a  thousand  feet  above  the 
level  of  the  sea;  and  the  Scots  pines  giving  a  dark  colour  to  the  un- 
ploughed ridges,  and  the  larch  firs  giving  a  light  colour  to  the  ploughed 
ones,  was  the  cause  of  the  appearance  which  first  attracted  my  attention 
and  led  me  to  examine  the  plantation. 

Here,  now,  we  have  an  example  of  the  effects  of  ploughing  land  for  the 
reception  of  young  trees ;  and  it  is  decidedly  remarkable,  in  the  first  in- 
stance, as  compared  with  trees  grown  on  the  natural  surface.    In  this  case, 
the  trees  upon  the  land  which  had  been  ploughed  were  twice  the  height  of 
those  planted  upon  the  unploughed ;  and  it  is  the  same  in  almost  all  cases 
of  ploughing  moorland  for  forest-trees :  this  is  occasioned  by  the  decompo- 
sition of  the  grassy  turf,  and  also  by  the  roots  of  the  plants  having  free*  and 
unchecked  scope  for  the  spread  of  their  roots  in  search  of  food,  which  they 
cannot  so  readily  do  when  the  turf  is  of  a  close  and  compact  nature,  and  in 
an  undisturbed  state.     Upon  all  the  woodlands  that  I  have  examined,  I 
have  had  occasion  to  observe  that  wherever  the  land  had  been  under  the 
plough  previous  to  its  being  planted  with  trees,  the  wood  there  is  of  greater 


GROWING   OF   YOUNG   TREES.  129 

dimensions  in  a  given  time  than  it  is  where  the  trees  had  been  planted  upon  * 
the  midisturbed  soil ;  but  it  is  not  nearly  so  sound  in  quality,  and  does  not 
lire  nearly  so  long,  more  particularly  the  larch  and  pine  timber.  Therefore, 
from  my  own  experience,  I  beg  to  ^ay  that  all  artificial  cultivation  of  the 
soil  ought  to  be  avoided  where  it  is  desirable  to  have  healthy  and  long-lived 
timber  trees ;  for  the  quicker  that  any  sort  of  wood  is  made  to  grow,  .the 
softer  is  its  structure,  the  more  liable  to  become  decayed,  and  the  less  really 
valuable  the  timber. 

302.  Liming  and  otherwise  manuring  the  soil  for  young  trees  has  been 
recommended  by  some  and  disapproved  of  by  others.  In  my  opinion — and 
I  speak  from  experience — all  artificial  excitement  of  a  young  tree  by  the 
application  of  manure  is  ultimately  injurious  to  it.  I  have  seen  small 
plantations  grown  upon  the  system  of  trenching,  liming,  and  otherwise 
manuring ;  and  in  such  cases  I  have  generally  had  occasion  to  observe  that 
the  trees  grew  rapidly  for  a  few  years  at  first,  but  as  soon  as  the  exciting 
influence  of  the  manure  had  begun  to  fail,  the  trees  fell  into  a  bad  state  of 
health,  and  seldom  attained  that  confirmed  state  of  maturity  which  is  found 
when  Nature  has  her  own  way.  However,  I  am  not  prepared  to  say  as  to 
what  state  of  perfection  trees  might  grow  were  manure  added  to  their  roots 
at  stated  intervals ;  nor  do  I  think  it  necessary  that  we  should  know  the 
results  of  such  a  system  of  management,  seeing  it  would  be  of  no  real  use 
to  grow  trees  upon  such  an  expensive  system,  and  one  which  would  in  all 
probability  cause  the  timber  so  raised  to  be  of  a  soft  and  inferior  quality. 

303.  To  conclude  this  section,  I  have  to  state  that,  whatever  be  the 
nature  and  character  of  land — ^whether  it  may  be  clay,  heavy  loam,  light 
loam,  sand,  or  gravel — whether  it  may  be  situated  on  a  high  and  exposed 
part  of  the  country,  or  on  a  low-lying  and  sheltered  district — it  requires  no 
preparation  for  the  growth  of  trees  other  than  a  well-conducted  system  of 
drainage.     This  put  properly  into  operation — if  the  land  is  not  at  an  alti- 
tude too  high  for  the  healthy  development  of  any  of  our  known  trees — a 
crop,  and  that  a  good  one,  of  some  sort  of  tree  will  grow  upon  it,  accord- 
ing to  its  texture.    I  give  this  as  the  result  of  nearly  thirty  years'  experi- 
ence in  the  raising  of  plantations  upon  all  descriptions  of  land,  from  that 
only  a  little  above  the  level  of  the  sea,  to  that  about  2000  feet  elevation. 
In  short,  I  have  not  yet  failed  to  grow  a  crop  of  healthy  trees  upon  any 
description  of  land,  whatever  may  have  been  its  former  condition,  by  a 
proper  application  of  drainage,  and  by  a  proper  selection  of  the  plants  in 
accordance  with  the  soil  and  situation. 
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SECTION  U. SHOULD  LAND  BE  REPLANTED  WITH  YOUNG  TREES  AFTER  HAVING 

GROWN  A  CROP  OF  TIMBER  ? 

304.  I  am  not  aware  whether  any  well-conducted  conrses  of  experiments 
have  ever  been  made  in  reference  to  this  branch  of  arboricultural  know- 
ledge, which  is  to  be  regretted,  as  there  are  few  points  in  forestry  on  which 
practical  men  are  at  greater  variance,  or  on  which  they  are  less  able  to 
give  sound  and  satisfactory  proofs  for  or  against  I  shall,  therefore,  give 
my  own  opinion  generally  on  the  subject 

305.  Many  have  stated  to  me  that  a  crop  of  pine  or  larch  will  not  sasr 
ceed  satisfactorily  on  land  that  had  been  formerly  under  a  crop  of  the  same 
sort  of  trees,  and  on  which  they  had  become  matured,  and  the  reason  invar 
riably  given  for  this  is,  that  the  former  crop  had  exhausted  the  land  of  the 
proper  food  for  a  second  of  the  same  kind.    In  this  statement,  taken  as  it 
stands,  there  is  certainly  much  of  truth,  but  there  is  also  in  it  much  that  i& 
erroneous,  and  which,  in  consequence,  leads  to  false  conclusions.     The 
statement  is,  generally  speaking,  true,  in  respect  to  the  growth  of  larch  and 
pine  on  lands  lying  on  the  limestone  and  freestone  formations,  as  these  do 
not  constitute  the  soils  adapted  to  the  most  healthy  development  of  the 
trees  under  notice,  nor  those  on  which  we  generally  find  them  in  a  state  of 
nature ;  while  the  statement  is  in  error  when  applied  to  the  growth  of  the 
larch  and  pine  on  lands  Ijring  on  the  granite  rocks ;  and  it  is  from  not  con- 
sidering the  question  in  geographical  and  geological  points  of  view  that 
false  conclusions  have  been  arrived  at  on  the  subject. 

306.  On  the  low-lying  and  table  lands  of  the  south  generally,  and  apart 
from  the  hilly  and  mountainous  districts  of  the  country,  I  have  seldom 
seen,  except  under  peculiar  circumstances,  larch  and  pine  succeed  to  any 
great  weight  of  timber  in  a  sound  state  when  planted  as  a  crop  on  land 
that  had  been  before  occupied  by  trees  of  the  same  sorts ;  while,  on  the 
granite  districts  of  the  north,  I  could  point  out  vast  tracts  that  have  pro- 
duced a  second  and  even  a  third  crop  of  these  trees,  each  successive  one 
seemingly  as  healthy  as  the  one  before  it  had  been. 

307.  In  our  natural  pine  forests  in  Strathspey,  crop  has  succeeded  crop 
seemingly  for  thousands  of  years,  and  still  that  growing  in  them  at  the 
present  day  seems  as  good,  healthy,  and  large  aa  that  we  find  lying  in  the 
mosses,  and  which  is  the  remains  of  crops  that  had  stood  and  grown  on 
the  same  land  many  centuries  ago.  Notwithstanding  all  the  successive 
crops  of  pine  that  h^ve  grown  on  these  forests,  even  at  the  present  day, 
whenever  a  portion  is  sufficiently  cleared  of  old  trees  to  admit  of  air  and 
light  penetrating  into  the  soil,  we  find  a  race  of  young  and  healthy  plants 
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rise  up  thickly  all  over ;  thus  indicating  that  successive  crops  of  the  same 
tree  will  grow  each  as  healthily  and  as  luxuriantly  as  another  on  the  same 
piece  of  }and,  provided  always  that  the  kinds  used  are  planted  in  the  land 
naturally  adapted  to  them.  I  repeat,  therefore,  that  in  order  to  gfow  trees 
upon  any  piece  of  land,  it  is  only  necessary  to  do  the  work  on  the  prin- 
ciples that  nature  has  pointed  out  to  us — viz.,  in  accordance  with  the  geo- 
graphical distribution  of  plants. 

308.  I  am  of  opinion  that  there  is  no  description  of  land  on  which  suc- 
cessive crops  of  trees  may  not  be  grown,  provided  we  attend  to  the  rule 
laid  down  in  the  last  paragraph ;  and  that  it  is  the  neglect  of  applying  to 
forestry  this  sort  of  knowledge  that  is  the  cause  of  fSailures  in  planting 
generaUy,  whether  the  land  may  have  been  formerly  under  a  crop  of  trees 
or  not 

309.  I  am  myself  in  the  habit  of  planting  larch  after  larch,  pine  after 
pine,  oak  after  oak,  and  so  on,  in  all  cases  where  I  find  the  land  naturally 
adapted  to  their  healthy  growth  ;  and  as  to  how  I  have  succeeded  in  this,  I 
leave  the  result  to  prova 

310.  On  clays  and  on  heavy  loamy  soils,  successive  crops  of  the  different 
species  of  hard-woods  may  be  grown,  while  on  the  light  and  sandy  loams 
of  the  hilly  districts — not  lying  on  sandstone  or  limestone — crops  of  larch 
and  pine  may  be  raised  successively.  On  the  heavy  lands  adapted  to  hard- 
wocxls,  larch  will  grow  and  arrive  at  good  result,  although  made  to  succeed 
a  crop  of  hard-woods,  but  I  cannot  say  that  the  pine  will  succeed  so  well 
under  the  same  circumstances — at  least,  I  have  not  found  it  do  so. 

SI  1.  Whatever  species  of  tree  a  piece  of  land  formerly  under  timber  may 
be  found  suitable  for,  it  is  .vastly  improved  by  thorough  drainage,  although 
it  may  seem  quite  dry  in  the  ordinaiy  sense  of  the  term  dryness  as  applied 
to  land,  more  especially  if  its  site  be  of  a  fiat  character,  and  without  the 
means  of  natural  drainage. 

312.  The  character  of  land  is  generally  much  altered,  and  that  for  the 
better,  after  undergoing  thorough  drainage  ;  and  this  more  especially  holds 
^[ood  in  respect  to  such  land  as  has  borne  a  crop  of  old  timber,  and  on 
which  a  large  quantity  of  decayed  vegetable  matter  rests.  It  is  well  known 
that  the  operation  has  the  effect  of  cleansing  the  land  of  many  ingredients 
hnrtfiil  to  the  growth  of  plants,  and  of  making  it  wholesome  and  fit  for 
species  which,  before  the  operation,  it  would  not  support  in  health  at  all. 

313.  Any  piece  of  woodland  cleared  of  a  crop  of  matured  timber  may 
be  made  available  for  the  growth  of  another  crop,  either  of  the  same  sort, 
or  of  another,  as  may  be  found  most  suitable,  by — 1*^,  burning  and  otheiv 
-wiae  clearing  every  portion  of  the  refuse  of  the  old  crop ;  2d,  by  destroying 
the  bark  of  the  old  stools  left  in  the  ground,  so  as  to  prevent  lodgment  for 
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beetles  and  the  growth  of  young  roots  from  them ;  Sd,  by  cleansing  by 
drainage  all  flat  parts,  although  seemingly  diy ;  Uh,  by  allowing  it  to  rest 
for  a  period  of  four  or  five  years  after  these  operations ;  and,  bthly,  by 
adapting  the  young  crop  to  the  land  as  already  explained. 

314.  A  change  of  crop  is  often  absolutely  necessary  on  woodland,  in 
order  to  ensure  entire  success  in  replanting  it — as  where  a  crop  of  oak 
has  been  grown  on  very  light,  and  therefore  unsuitable  land,  a  crop  of 
larch  and  pine  will  succeed  admirably ;  and  where  a  crop  of  larch  has  been 
grown  to  maturity  on  land  of  a  heavy  description,  hard-woods  will  succeed 
.well  if  drainage  be  properly  applied,  so  as  to  cleanse  it  &om  any  bad 
qualities  left  in  it  by  the  debris  of  the  larcL 


SECTION  III. ^DRAINAGE  GENERALLY  CONSIDERED  AS  A  MEANS  FOR  THE 

IMPROVEMENT  OF  LAND. 

315.  Professor  Johnston,  in  his  very  able  Lectures  on  AgriouUiiroi 
Chemistry  and  Geology,  states,  in  reference  to  the  physical  qualities  and 
chemical  constitution  of  the  soil,  that  "man  can  alter  both  its  physical 
qualities  and  its  chemical  constitution,  and  thus  can  fit  it  for  growing 
other  races  of  plants  than  those  which  it  naturally  bears ;  or,  if  he  choose, 
the  same  races  in  greater  abundance  and  with  increased  luxuriance.    It  is, 
in  fact,  in  the  production  of  such  changes  that  nearly  all  the  labour  and 
practical  skill  of  the  husbandman — ^apart  from  local  peculiarities  of  climate, 
&C. — ^is  constantly  expended.    For  the  attainment  of  this  end  he  drains, 
ploughs,  subsoil-ploughs,  and  otherwise  works  h^  land.    For  this  end  he 
clays,  sands,  marls,  and  manures  it    By  these  and  similar  operations  the 
land  is  so  changed  as  to  become  both  able  and  willing  to  nourish  and  ripen 
these  peculiar  plants  which  the  agriculturist "  or  arboriculturist ''  wishes  to 
raisa    It  is  a  matter  of  history  that  Charlemagne  hunted  in  the  forest  of 
Qerardmer,  then  consisting  of  oak  and  beech,  though  now  the  same  forest 
consists  only  of  pines  of  various  species.    In  the  Palatinate,  the  Scotch  fit 
{Pinus  sylvestris)  is  also  succeeding  to  the  oak.  These  facts  not  only  show 
how  much  the  vegetable  tribes  are  dependent  upon  the  chemical  nature  of 
the  soil,  they  indicate  also  the  existence  of  slow  natural  changes  in  the 
constitution  of  the  soil,  which  lead  necessarily  to  a  change  of  v^etation 
also.    We  may,  therefore,  take  a  practical  lesson  from  the  book  of  nature: 
If  we  wish  to  have  a  luxuriant  vegetation  upon  a  given  spot,  we  must 
either  select  such  kinds  of  seeds  to  sow  upon  it  as  are  fitted  to  the  kind  of 
soU,  or  we  must  change  the  nature  of  the  land  so  as  to  adapt  it  to  our 
crop.    Let  us  now  turn  our  attention,  therefore,  to  the  methods  by  which 
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these  beneficial  changes  are  to  be  effected  and  maintained    Among  the 
merely  mechanical  methods  by  which  those  changes  are  to  be  produced 
npon  the  soil,  that  are  to  fit  it  for  the  better  growth  of  valuable  crops^ 
draining  is  now  allowed  to  hold  the  first  place.    It  may  be  useful,  then, 
briefly  to  state  the  several  effects  which,  in  different  localities,  are  likely  to 
follow  on  efficient  drainage  of  the  land :   let,  It  carries  off  all  stagnant 
water,  and  gives  a  ready  escape  to  the  excess  of  what  falls  in  rain.     2d,  It 
arrests  the  ascent  of  water  from  beneath,  whether  by  capUlaiy  action  or  by 
the  force  of  springs ;  and  thus  not  only  preserves  the  surface  soil  from 
undue  moisture,  but  also  frees  the  subsoil  from  the  lingering  presence  of 
those  noxious  substances  which  in  undrained  land  so  frequently  lodge  in  it, 
and  impair  the  growth  of  deep-rooted  plant&    3d,  It  allows  the  water  of 
the  rains,  instead  of  merely  running  over  and  often  injuriously  washing 
the  surface,  to  make  its  way  easily  through  the  soil     And  thus,  while 
filtering  through,  not  only  does  the  rain  water  impart  to  the  soil  those 
substances  useful  to  vegetation,  which  it  always  contains  in  greater  or  less 
abundance,  but  it  washes  out  of  the  upper  soil,  and  when  the  drains  are 
deep  enough  out  of  the  subsoil  also,  such  noxious  substances  as  naturally 
collect  and  may  have  been  long  accumulating  there,  rendering  it  unsound 
and  hurtful  to  the  roots.    The  latter  is  one  of  those  benefits  which  gradu- 
ally follow  the  drainage  of  land.    When  once  thoroughly  effected,  it  con- 
stitutes a  most  important  permanent  improvement,  and  one  which  can  be 
fully  produced  by  no  other  available  means.    It  will  be  permanent,  how- 
ever, only  so  long  as  drains  are  kept  in  good  condition.    The  same  open- 
ness of  the  soil  which  enables  the  rain  to  wash  out  those  soluble  noxious 
substances  which  have  been  long  collecting,  permits  them  to  carry  away 
also  such  as  are  gradually  formed,  and  thus  to  keep  it  in  a  sound  and 
healthy  state ;  but  let  this  openness  be  more  or  less  impaired  by  a  neglect 
of  the  drainage,  and  the  original  state  of  the  land  will  again  gradually 
return.     A^h^  This  constant  descent  of  water  through  the  soil  causes  a 
siniilar  constant  descent  of  fresh  air  through  its  pores,  from  the  surfstce  to 
the  depth  of  the  drains.    When  the  rain  falls,  it  enters  the  soil,  and  more 
or  less  completely  displaces  the  air  which  is  contained  within  its  pores. 
This  air  either  descends  into  the  drain  or  rises  into  the  atmosphere.   When 
the  rain  ceases,  the  water,  as  it  sinks,  again  leaves  the  pores  of  the  upper 
soil  open,  and  fresh  air  consequently  follows.    It  is,  in  fact,  sucked  in  after 
the  water,  as  the  latter  gradually  passes  down  to  the  draina    Thus,  where 
a  good  drainage  exists,  not  only  is  the  land  refreshed  by  every  shower  that 
fiEdls — ^Bot  only  does  it  derive  from  the  rains  those  important  substances 
which  occasionally,  at  least,  are  brought  down  by  them  from  the  atmos- 
phere, and  which  are  in  a  great  measure  lost  where  the  waters  must  flow 
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over  the  surface— but  it  is  supplied  also  with  renewed  accessions  of  fresh 
air,  which  experience  has  shown  to  be  so  valuable  in  promoting  the  healthy 
growth  of  all  our  cultivated  cropa  5th,  But  other  consequences  of  great 
practical  importance  follow  from  these  immediate  effects.  When  thus 
readily  freed  from  the  constant  presence  of  water,  the  soil  graduaUy 
becomes  drier,  sweeter,  looser,  and  more  friable.  The  hard  lumps  of  the 
stiff  clay  lands  more  or  less  disappear.  They  crumble  more  freely,  offer 
less  resistance  to  the  plough,  and  are  in  consequence  more  easily  and  more 
economically  worked.  These  are  practical  benefits,  equivalent  to  a  change 
of  soil  6th,  With  the  permanent  state  of  moisture,  the  coldness  of  many 
soils  also  rapidly  disappears.  The  backwardness  of  the  crops  in  spring,  and 
the  lateness  of  the  harvest  in  autumn,  are  less  frequently  complained  of, 
for  the  drainage  in  many  localities  produces  effects  which  are  equivalent  to 
a  change  of  climate.'* 

Having  given  this  quotation  on  the  subject  from  a  highly  esteemed  work, 
and  as  it  exactly  expresses  our  own  views  in  regard  to  the  benefits  deiiv- 
able  from  drainage,  I  think  it  unneoeaaary  to  add  any  remarks  to  it. 


SECTION  IV. DRAINING  AS  APPLICABLE  TO  ARBORICULTITRE. 

316.  Although  the  application  of  drainage  as  a  means  of  improving  and 
renovating  the  soil  for  agricultural  purposes  is  now  pretty  well  understood 
and  appreciated  in  this  country,  still  this  cannot  be  said  in  regard  to 
its  application  for  arboricultural  purposes ;  as  a  comparison  of  the  state  of 
the  land  under  fanning,  with  that  under  plantations,  affords  evident  proof. 
Notwithstanding  this,  the  benefits  resulting  from  thorough  drainage  are  as 
certain  in  the  one  case  as  in  the  other,  although  a  greater  length  of  time  is 
necessary  to  prove  its  beneficial  effects  on  a  crop  of  trees  than  on  one  of  com ; 
and  from  this  proprietors  of  woodlands  have  been  slow  to  expend  much 
money  upon  their  drainage.  In  respect  to  drainage,  it  may  be  generally 
stated  that  the  woodlands  of  this  country  are  at  the  present  day  very  much 
in  the  condition  that  agricultural  lands  were  some  forty  years  ago. 

317.  Drainage,  as  applicable  to  arboriculture,  is  necessarily  a  very  differ- 
ent operation  from  that  usually  practised  for  fiEuming  purposes ;  inasmuch 
as  the  plants  grown  in  the  former  case  are  of  a  strong  and  permanent 
character,  and  send  their  roots  down  into  the  earth  deeper  and  deeper  eveiy 
year  successively,  till  their  maturity  is  attained ;  while  the  plants  raised  in 
the  latter  case  are  mere  annuals,  with  soft  and  perishing  roots,  generally 
dying — ^with  the  exception  of  the  grasses — within  a  few  months  after  they 
are  sown. 
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318.  For  the  reasons  just  stated,  drains  made  on  agricultural  fields  are 
properly  covered  up  and  hidden,  both  in  order  to  keep  the  material  of 
which  they  are  made  from  accident,  and  to  secure  all  the  breadth  of  land 
possible  for  farm  cropping ;  while  those  made  on  woodlands  are  with  equal 
propriety  left  open,  as  they  would,  generally  speaking,  be  gradually  ren- 
dered inoperative  by  the  descent  of  the  roots  of  the  trees  into  them  in 
search  of  moisture. 

319.  Drainage,  where  it  has  been  properly  applied  to  agricultural  land, 
has  been  the  means  of  improving  the  produce  to  an  extent  which  formerly 
could  not  be  credited ;  and  if  it  has  thus  increased  the  revenue  of  both  the 
proprietor  and  the  farmer,  it  is  only  reasonable  to  suppose  that  if  it  were 
comparatively  as  extensively  and  as  judiciously  appUed  to  arboriculture,  it 
could  not  fail  to  be  the  means  of  increasing  the  value  of  its  produce  in  an 
equal  degree.  In  proof  of  this  I  could  point  out  large  districts  of  wet  land 
which  had  been  planted  with  trees  sixty  years — before  the  advantages  of 
drainage  were  understood — but  which  failed  to  succeed,  now  under  a  new 
crop  of  trees,  in  the  most  promising  condition,  simply  from  having  been 
drained. 

320.  Drainage,  then,  where  properly  applied  to  the  rearing  of  trees,  is  as 
advantageous  to  the  increase  of  their  produce,  as  it  is  to  that  of  farm  crop- 
ping. Therefore,  as  it  is  the  very  first  step  in  agricultural  improvement, 
it  is  equally  so  in  arboricultural,  and  indeed  in  all  the  departments  of  rural 
economy. 

SECTION  V. ^DRAINING  OF  LAND  FOR  THE  GROWTH  OF  TREES  PRACTICALLY 

DESCRIBED. 

321.  I  have  already  hinted  that  there  is  no  preparation  of  the  soil  so 
advantageous  to  the  health  of  young  forest-trees  as  draining,  as  it  not  only 
dries  the  soil  from  all  superfluous  moisture,  but  also  cleanses  it  of  many 
bad  ingredients,  which  might  otherwise  prove  injurious  to  them,  and 
prevent  their  full  development    To  the  want  of  draining  may  be  at- 
tributed most  cases  of  unhealthiness  in  plantations  for  forty  years  past. 
The  diseases  in  the  larch,  which  have  been  so  prevalent  in  this  country  for 
some  years  past,  may  be  almost  entirely  ascribed  to  the  neglect  of  this  pre- 
caution, as  shall  be  particularly  explained  when  I  come  to  treat  upon  that 
subject.    I  have,  within  these  last  twenty  years,  seen  very  many  plantations 
in  Scotland  and  in  the  north  of  England  fast  going  back  from  the  want  of 
draimug ;  and  having  been  often  called  upon  to  give  my  opinion  relative 
to  tbe  nnhealthy  state  of  such  plantations,  I  have,  in  almost  all  cases,  found 
wetness  to  be  the  principal  cause,  and  therefore  recommended  an  efficient 
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course  of  open  drainiDg  as  the  only  means  by  which  they  could  be  recovered; 
and  wherever  my  plan  for  the  recovery  of  the  health  of  such  plantations 
has  been  put  into  operation,  restoration  has  been  the  result,  excepting  m 
some  cases  where  the  trees  were  too  old  and  stunted  to  indulge  any  hope  of 
their  recovery.  On  the  estates,  of  the  woodlands  of  which  I  have  had  the 
management,  I  have,  by  draining  alone,  brought  several  young  plantations 
into  health,  which  before  that  operation  were  fast  going  back  ;  and  from 
experience  I  find,  that  if  the  constitution  of  trees  under  twenty  years  old 
be  not  too  much  injured  by  the  effects  of  dampness,  they  will  show  signs 
of  recovery  the  second  year  after  the  ground  is  drained  about  them ;  that 
is  to  say,  as  soon  as  the  young  roots  begin  to  draw  nourishment  from  the 
dry.  and  improved  soa 

322.  Thirty  years  ago  it  was  considered  superfluous  to  drain  land  where 
young  trees  were  to  be  put  in  ;  therefore  it  is  not  to  be  wondered  at  that 
we  have  at  the  present  time  so  many  unhealthy  young  plantations.  During 
my  apprenticeship  I  have  planted  young  trees  in  ground  where,  when  I 
made  a  pit  for  a  young  tree,  I  had  to  plant  it  immediately,  for  fear  of  the 
pit  filling  with  water ;  yet  the  person  who  had  the  management  did  not 
appear  to  think  that  draining  was  necessary.  And  such  was  the  case  with 
foresters  generally  at  that  time.  However,  the  foresters  of  that  period  are 
not  to  be  blamed  for  not  draining  their  ground  previous  to  its  being  planted, 
any  more  than  fanners  were  to  blame  for  the  same  neglect  before  they 
became  aware  of  the  advantages  of  draining.  But  the  case  is  altogether 
different  now.  Every  farmer  and  forester  is  now  aware  of  the  advantages 
of  draining  land,  whether  it  may  be  for  the  growing  of  com  or  of  trees ; 
yet  we  have  often  occasion  to  see  this  knowledge  taken  no  advantage  of, 
both  among  farmers  and  foresters. 

Any  farmer  who  now  sows  his  fields  without  first  draining  them,  is  by 
his  more  intelligent  neighbours  considered  unworthy  of  holding  his  land ; 
so,  in  like  manner,  the  forester  who  would  attempt  planting  a  piece  of 
ground  naturally  wet,  without  first  having  it  thoroughly  drained,  would 
certainly  be  unworthy  of  holding  a  situation  as  forester  in  any  gentleman's 
establishment. 

323.  The  land  intended  for  a  new  plantation  being  all  well  fenced,  the 
next  important  step  to  be  taken,  in  order  to  fit  it  for  the  reception  of  young 
trees,  is  draining  it,  which  draining  must  be  executed  in  such  a  manner 
as  to  free  the  land  from  all  superfluous  moisture,  and  to  keep  it  in  a  dean, 
open,  healthy  state.  I  may  here  remark,  that  all  drains  made  in  planta- 
tions among  trees,  whether  these  may  be  old  or  young,  ought  to  be  left 
open.  The  case,  however,  may  be  different  in  regard  to  trees  of  the  pine 
and  fir  tribes,  as  the  roots  of  these  sorts  do  not  penetrate  very  deeply ;  but 
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of  this  I  am  not  yet  prepared  to  speak  decidedly,  as  my  experiments  on 
the  subject  have  not  yet  been  in  operation  a  sufficient  length  of  time  to 
satisfy  myself  as  to  their  results.  I  may  state,  however,  that  I  am  of 
the  opinion  that  the  roots  of  the  pine  and  fir  tribes  do  not  generally  pene- 
trate  so  deeply  as  to  interfere  with  drains  as  usually  made  on  agricultural 
land,  if  they  are  not  less  than  four  feet  deep.  To  cover  drains  where  the 
roots  of  hard- wooded  trees  have  access  to  them  is  the  most  effectual  way 
of  ultimately  rendering  them  useless.  They  might,  indeed,  answer  the 
purpose  for  a  very  few  years ;  but  as  soon  as  the  roots  of  the  trees  began 
to  spread  themselves  firmly  into  the  soil,  they  would  collect  about  the 
drains  more  than  any  other  part,  and  the  consequence  would  be,  that  in  a 
very  short  time  covered  drains  would  be  entirely  choked  up  with  the  roots, 
and  rendered  useless. 

324.  It  is  seldom  found  necessary  to  drain  every  part  of  the  ground  that 
may  be  laid  out  for  a  new  plantation.     There  are,  it  is  most  reasonable  to 
suppose,  many  parts  quite  dry  enough  for  the  rearing  of  healthy  timber 
trees  in  almost  eveiy  district  of  any  considerable  extent,  which  parts  the 
experienced  eye  can  at  once  detect  by  the  general  appearance  of  the  plants 
growing  upon  the  surface ;  but  for  the  guidance  of  those  who  may  not  have 
had  experience  enough  for  this  purpose,  it  may  be  necessary  here  to  lay 
down  something  like  a  rule,  by  which  they  may  distinguish  land  in  want 
of  draining  from  land  not  requiring  it.     Attention  to  the  following  hints 
will  guide  the  forester  :   At  certain  distances  throughout  the  whole  of  the 
intended  plantation,  say  at  twenty  yards,  cast  pits  rather  more  than  twelve 
inches  deep :  if  in  those  pits  water  should  appear  to  gather  within  ten 
hours  after  being  made,  the  land  there  is  unfit  for  the  growing  of  healthy 
trees  without  being  drained  ;  and  where  no  water  appears  in  the  pits,  the 
land  there  may  be  reckoned  dry,  and  may  be  safely  planted  with  forest 
trees  without  draining.    This  mode  of  ascertaining  whether  land  requires 
to  be  drained  or  not,  may  answer  very  well  as  a  guide  for  the  inexperienced 
when  the  land  to  be  operated  on  is  of  small  extent,  but  where  it  is  exten- 
siTe — ^perhaps  from  five  hundred  to  one  thousand  acres — ^it  would  be  a  use- 
less waste  of  time  to  make  pits  over  it  all  at  the  distances  stated ;  while  the 
natural  state  of  the  land  in  regard  to  wetness  or  dryness  may  be  equally 
-well  known  by  attention  to  the  kinds  of  plants  growing  naturally  upon  it. 
SeveTal  of  the  rough  sorts  of  grass  grow  only  on  land  that  is  wet  in  the 
subsoil,  such  as  the  tufted  hair-grass  (Aira  cosspitosd).    The  rushes,  also, 
(JfjtffUMS  conglomerattis,  and  J.  effusus),  grow  only  on  wet  land,  therefore 
draining  is  always  necessary  where  they  are  found.     Another  plant  always 
indicating  wetness  in  the  subsoil  where  it  is  found  growing,  is  the  Lusula, 
or  glow-worm  grass  ;  and  there  is  also  the  Narthecium  bssifragum,  which 
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is  always  an  index  of  extreme  wetness  of  the  land.  Bat,  besides  those 
named,  there  are  many  plants  which  point  out  to  the  observant  eye  the 
state  of  the  land  in  regard  to  wetness,  such  as  the  mosses  generally,  and 
many  of  the  lichens.  In  order  to  judge  correcUy  as  to  the  state  of  the 
land,  and  as  to  what  parts  of  it  require  drainage  and  what  do  not,  it  is 
absolutely  necessary  that  the  forester  have  a  knowledge  of  the  habits  of 
plants  generally,  as  found  growing  wild  in  this  coimtiy.  With  a  knowledge 
of  plants  and  of  their  natural  habits,  any  experienced  man,  in  walking  over 
land,  may  readily  point  out  the  portions  that  require  draining. 

325.  The  distance  apart  at  which  drains  should  be  put  on  the  groimd, 
depends  entirely  upon  the  nature  of  the  soil  to  be  dried ;  that  is,  if  the  soS 
be  a  stiff  clay,  or  any  other  of  a  retentive  character,  the  drains  may  require 
to  be  laid  on  as  close  as  twenty-five  feet  one  from  another  ;  and  if^  on  the 
contrary,  the  soil  to  be  dried  be  of  an  open  sand  or  gravel,  through  which 
the  water  can  pass  freely,  fifty  feet  distant  may  not  be  too  far  sejMirate. 
In  all  cases  where  I  drain  for  the  planting  of  forest-trees,  of  whatever 
nature  the  soil  may  be,  I  never  now  put  on  drains  closer  than  twenty-five 
feet,  nor  wider  than  fifty,  if  the  soil  require  draining  at  alL    If  the  soil  for 
a  plantation  of  trees  be  drained  more  frequently  than  at  twenty-five  feet, 
the  trees  are  very  apt  to  be  blown  up  by  the  roots  when  they  come  to  be 
heavy  topped,  particularly  if  the  drains  are  not  kept  in  a  clean  state  ;  and 
if  land  requires  draining  at  all  for  the  growing  of  trees,  it  is  my  opinion 
that  fifty  feet  should  be  the  greatest  distance ;  for  beyond  that  distance 
between  drains,  land  cannot  be  said  to  be  drained  efficiently.    From  thirty- 
five  to  forty  feet  apart  maybe  said  to  be  the  average  distances  at  which  we 
lay  on  our  drains,  and  in  general  cases  those  distances  answer  well 

326.  The  depth  and  general  size  of  the  drains  must  in  a  great  measure 
be  regulated  by  the  nature  of  the  soil  to  be  dried.     In  a  heavy  clay  soil  I 
now  find  that  open  drains,  such  as  are  generally  used  on  woodlands,  should 
be  at  least  thirty-six  inches  deep ;  upon  a  light  friable  soil,  from  twenty- 
four  to  thirty  inches  may  be  quite  deep  enough ;  and  according  as  the  soil 
may  be  inclined  to  be  light  or  heavy,  any  intermediate  depth  between  the 
two  extremes  above  specified  may  be  fixed  upon — ^always  observing,  that 
the  more  the  soil  is  inclined  to  clay  or  moss,  the  deeper  the  drains  should  be 
made.    Within  the  last  eight  years  I  have  had  a  very  extensive  experience 
in  the  drainage  of  land  for  trees  in  all  parts  of  the  country,  and  from  this 
I  have  found  it  absolutely  necessary  to  depart  from  the  depths  of  drains 
formerly  considered  sufficient  to  dry  ground,  as  I  found  that  drains  made 
from  fourteen  to  twenty-four  inches,  as  at  one  time  recommended,  were  not 
deep  enough  to  dry  wet  land  sufficiently  for  the  healthy  growth  of  trees. 
I  now,  therefore,  lay  down  twenty-four  inches  as  the  least  depth  I  would 
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recommend  for  draiDing  under  any  circumstances,  and  thirty-six  inches  as 
the  greatest.  At  whatever  depth  drains  may  be  made  in  the  first  instance, 
it  is  in  all  cases  an  understood  point  that  they  should  be  gradually  made 
deeper  afterwards-  by  periodical  cleanings ;  and  thus  they  may  be  made 
deeper  for  the  promotion  of  the  health  of  the  trees  as  they  become  older 
and  send  their  roots  farther  into  the  earth  in  search  of  foOd.  This  is  the 
reasonable  way  of  going  to  work — viz.,  to  dry  the  land  sufficiently  for  the 
descent  of  the  roots  of  trees  according  to  their  age ;  and  on  this  principle, 
if  drains  on  woodlands  are  made  thirty-six  inches  deep  at  first,  and  when 
the  crop  is  young,  they  ought  to  be  gradually  made  deeper  from  frequent 
cleanings,  so  that  by  the  time  the  crop  is,  say,  fifty  years  old,  the  drains 
may  be  five  feet  deep.  In  all  cases  of  draining  on  moss  land,  a  sufficient 
allowance  should  be  made  for  subsidence,  as  such  soils  generally  shrink 
from  a  fourth  to  a  third  of  their  bulk  after  drainage,  according  to  the 
quantity  of  oiganic  matter  in  them. 

327.  The  breadth  of  all  such  drains,  at  the  surface  of  the  ground,  must 
of  course  vary  according  to  the  depth  required.  The  rule  which  I  have 
laid  down  for  my  own  practice  as  regards  this  is,  to  make  all  open  forest 
drains  one-third  wider  at  the  top  than  the  depth  intended ;  that  is,  if  the 
depth  of  a  drain  be  fixed  upon  as  thirty  inches,  the  breadth  of  the  opening 
at  top  will  require  to  be  forty  inches ;  and  so  on  with  any  other  depth. 
The  breadth  of  all  forest  drains  at  bottom  ought  to  be  sufficient  to  allow  a 
common  spade  free  room  to  pass  along  for  the  purpose  of  cleaning. 

328.  The  cost  of  making  such  drains  as  have  been  above  specified  must 
always  be  regulated  by  the  nature  of  the  soil,  and  the  price  of  labour  in  the 
neighbourhood  where  the  work  is  to  be  done.  I  get  drains  thirty  inches 
deep,  and  requiring  to  be  picked  in  the  under-half,  done  for  three-halfpence 
per  yard,  lineal  measure ;  and  drains  thirty-six  inches  deep,  requiring 
extra  picking,  for  twopence  per  yard. 

329.  A  particular  point  to  attend  to  in  the  draining  of  moor  or  waste 
land,  for  the  planting  of  young  forest-trees,  is  the  manner  of  laying  on  the 
dnuns  upon  the  ground  :  they  must  be  laid  on  in  that  position  which  is 
found  to  be  the  best  adapted  for  drawing  off  and  intercepting  the  super- 
fluoua  water  in  its  natural  descent  I  have  seen  several  plantations  of  late, 
and  those  of  considerable  extent,  drained  in  a  very  inefficient  manner,  the 
drains  not  having  been  properly  laid  down  upon  the  ground.  To  those 
*vrho  may  be  unacquainted  with  the  art  of  making  open  drains  upon  moor 
ox  waste  land,  the  following  hints  may  be  useful :  It  is  a  very  simple 
process  to  drain  any  piece  of  land  having  a  moderate  natural  descent  to  one 
side.  In  such  a  case  nothing  is  necessary  but  to  make  the  drains  in  that 
direction  which  is  indicated  by  the  fall  of  the  ground ;  but  where  the 
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Fio.  44. 


Fio.  45. 


ground  may  be  what  is  teimed  a  dead  level — that  is,  having  no  perceptible 
fall  to  either  side — the  case  is  altogether  different,  and  requires  both 
experience  and  consideration  to  drain  such  a  piece  of  ground  properly. 
Again,  where  the  surface  to  be  drained  is  a  steep  slope  with  many 
inequalities,  much  caution  and  consideration  are  necessary  in  order  to  lay 
on  the  drains  u{>on  the  ground  in  that  position  which  is  most  likely  to  be 

effective  in  intercepting  the  water  as  it  falls 
from  the  various  high  parts  into  the  various 
hollows ;  and  in  order  to  make  all  this  as 
plain  as  possible,  I  shall  illustrate  the  maimer 
of  going  to  work  by  reference  to  a  few  figures. 
330.  The  operator,  in  making  open  drains 
upon  moorland,  must  be  provided  with  com- 
mon tools  as  generally  used  for  that  purpose, 
— ^namely,  the  line  upon  a  reel,  with  iron  pin 
attached  to  the  other  end,  for  marking  off  the 
drains ;  a  flaughter-spade  (see  Fig.  17),  for 
the  purpose  of  cutting  up  the  surface  or  turf; 
a  common  pick  (see  Fig. 
44),  for  loosening  the  subsoil  and  taking  out  stones 
where  they  occur ;  and  the  common  spade,  for  throwing 
Fio.  46.  out  the  earth  and  clearing  up 

the  bottom  of  the  drains.     In 
operating  among  the  roots  of 
old  trees  it  is  also  found  neces- 
sary to  have  in  use  the  imple- 
ment called   the   mattock,   or 
pick-axe,  which  is  merely  a  sort 
of  pick,  having  its  two  ends  made  in  the  shape  of 
an  axe ;  the  one  end  with  its  axe  made  at  right 
angles  with  the  handle,  and  the  other  on  a  line  with 
it  (see  Fig.  45).    With  this  implement,  with  its  axes 
made  to  cut  different  ways,  the  operator  can  with 
great  convenience  cut  roots  lying  in  any  position  in 
the  ground.    The  most  necessary  implement  for  the 
superintendent  of  draining  operations  is  the  spirit* 
level  (see  Fig.  46),  which  no  drainer  ought  to  be 
without,  and  which  can  be  bought  for  1 5s.    This  is 
an  instrument  that  I  use  myself  in  the  case  of  tak- 
ing levels  for  drains  ;  and  in  using  it  I  put  the  in- 
strument, with  appendages,  into  a  hole  bored  by  a  gimlet  in  the  top  of  my 
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walking-staff,  as  shown  in  the  Figure.  When  in  use,  the  spiritr-levol  is 
placed  in  a  frame  of  brass,  a  part  of  which  operates  by  pressure  against  the 
bottom  of  the  instrument,  as  a  spring  to  adjust  it  to  the  level  position  d, 
by  turning  the  large-headed  brass  screw  c. 

A  perpendicular  stud  is  fixed  to  the  under  part  of  the  framing,  and  placed 
firmly  into  the  gimlet-hole  in  the  top  of  the  staff  e,  which  is  pushed  into 
the  ground  at  the  spot  from  whence  the  level  is  desired  to  be  taken.  There 
are  two  eyesights;  a  and  b ;  a  being  merely  a  small  hole  for  the  eye  to  be 
placed  against,  and  b  a  square  opening,  with  a  hair-wire  crossing  it  in  the 
middle. 

331.  Being  furnished  with  the  implements  above  mentioned,  and  having 
a  spirit-level  of  the  description  referred  to,  if  it  is  required  to  drain  a  flat 
bog  for  the  purpose  of  planting  trees  in  it,  the  drainer  will  proceed  as 
follows :  Look  for  the  lowest  part  of  the  ground  to  l)e  drained,  and  if  this 
cannot  be  decidedly  ascertained  by  the  eye,  set  up  the  spirit-level  about  the 
centre  of  the  flat  ground,  and  take  sights  from  it  all  round  in  order  to  find 
out  this  point.    In  using  the  instrument,  it  may  be  unnecessary  for  me  to 
notice^  that  the  height  of  the  eyesight  a  from  the  ground  must  be  deducted 
firom  the  point  observed — that  is,  if  the  object-pole  used  be  marked  in  feet 
and  inches,  and  the  hair-wire,  in  taking  a  sight,  hit  the  same  at  six  and  a 
half  feet — then,  if  your  eyesight  be  three  feet  from  the  ground,  the  differ- 
ence of  level  between  the  two  stations  will  be  exactly  three  and  a  half  feet; 
that  is  to  say,  there  would  be  three  and  a  half  feet  of  descent  firom  the 
spirit-level  station  to  that  of  the  station  where  the  object  was  placed.    On 
the  other  hand,  if,  in  looking  through  the  eyesight,  the  hair-wire  hit  the 
object-pole  at  twelve  inches  from  the  ground,  this  twelve  inches  must  be 
deducted  from  the  height  of  the  eyesight :  and  supposing  that  to  be  three 
feet,  then  the  ground  at  the  station-pole  must  be  two  feet  higher  than  that 
at  the  spirit-leveL    Having  ascertained,  by  the  use  of  the  spirit-level,  the 
lowest  part  of  the  ground  to  be  drained,  and  being  aware  how  deep  a  main 
drain  can  be  got  made  there  in  order  to  carry  off  the  water  from  it,  cut  a 
main  drain  along  the  lowest  part  of  the  ground  all  through,  and  make  it 
empty  itself  at  the  lowest  point  possibla    This  main  drain  must  be  made 
of  a  size  correspondent  to  the  quantity  of  water  it  is  likely  to  be  required 
to  contain,  which  will  depend  upon  the  extent  of  ground  to  be  drained : 
in  the  present  case  the  main  drain  must  be  deeper  than  ordinary,  in  order 
to  give  foil  to  the  smaller  ones  into  it ;  but,  in  a  moderate  case,  we  may 
say  three  feet  deep  and  five  feet  wide  at  top.    Now  let  Fig.  47  represent 
this  main  drain  upon  a  flat  piece  of  ground  :  from  a  little  explanation  on 
it  I  will  be  able  to  make  myself  properly  understood  in  reference  to  the 
smaller  drains  which  are  to  be  led  into  it. 
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332.  Having  made  the  main  drain  of  the  form  shown  in  the  Figure,  lay 
off  ;our  smaller  or  common  drains  at  proper  distances — say  ttartj  feet  from 

Fia.  47. 


each  other,  and  at  nearly  right  angles  to  the  main  drun  ;  and  in  making 
these,  say  that  yoa  wish  to  have  them  thirty  inches  deep,  make  them  that 
depth  at  the  top,  or  the  end  furthest  from  the  main  drain,  as  at  c  c,  and 
proportionally  deeper  as  you  approach  it ;  and  when  yon  finish  the  small 
drains  into  the  main  one,  you  caji  have  one  foot  and  a  half  of  descent 
between  the  two  ends  of  your  drains,  which  is  quite  enough  for  a  dr^  of 
any  ordinary  length  in  a  plantation,  where  the;  are  left  open,  and  of  course 
can  be  scoured  in  order  to  keep  a  clear  run.  The  mn  of  these  small  drains 
is  rqiresented  by  the  two  lines  c  don  each  side  of  the  main  dndn  6  in  tiie 
Figure.  From  the  surface  at  a,  to  the  bottom  of  the  upper  end  of  the 
drains  at  c,  is  thirty  inches  ;  and  from  the  surface  upon  the  side  of  the 
main  drains  at  g,  to  the  bottom  of  the  lower  end  of  the  small  drains  at  d, 
is  forty-eight  inches  ;  giving  eighteen  inches  of  a  fall  upon  the  small  disins 
from  c  to  d.  It  will  be  observed  that  the  lower  ends  of  the  small  dnuns  at 
d  are  kept  a  few  inches  above  the  bottom  of  the  main  drain  at  e:  this  pre- 
canUon  should  in  all  cases  be  used  where  &ere  is  not  mncfa  descent  for  the 
water.  Were  the  smaller  drains  made  to  terminate  in  the  veiy  bottom  of 
the  main  one,  the  accumulation  of  mud  from  the  different  small  ones  would 
soon  be  so  great  as  to  check  the  progress  of  water  at  the  ends,  and 
cabse  the  drain  to  become  stagnated ;  bnt  by  keeping  the  bottom-level  of 
the  main  drun  a  few  inches  under  the  bottoms  of  the  smaU  ones,  although 
mud  should  accumulate  in  the  former  to  a  considerable  extent,  the  others 
are  not  affected  by  it ;  and  if  the  main  one  be  cleaned  once  a-year,  all  is 
kept  right  with  regard  to  the  small  ones. 

333.  It  is  a  point  of  practical  wisdom  in  draining  not  to  have  too  many 
smaller  drains  mnning  into  a  main  one,  unless,  indeed,  it  be  of  veiy  great 
dimensions ;  bnt  if  it  should  be  found  necessary  to  continne  all  small 
drains  into  one  main  for  a  great  length — which  will  depend  upon  the 
nature  of  the  ground — the  latter  should  be  made  larger  as  it  increases  in 
length,  with  the  view  of  containing  the  increase  of  water  &om  the  gmall 
drains  upon  its  fddes.  When  water  increases  to  a  great  qnantity  in  a  main 
drain  made  upon  soft  soil,  it  is  veiy  apt  to  be  injured,  and  to  have  its  sides 
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broken  down  or  wrought  in  upon  ;  in  order  to  avoid  this,  it  is  a  better  plan 
not  to  allow  the  small  drains  to  run  above  one  hundred  and  fifty  yards 
without  falling  into  a  large  one,  which,  if  possible,  should  be  made  to  have 
an  outlet  for  itself  without  the  bounds  of  the  plantation,  or  into  a  stream, 
if  the  ground  contain  one  ;  for  a  natural  stream  or  bum  makes  at  all  times 
the  best  outlet  for  water  from  main  drains ;  and,  if  possible,  this  should 
always  be  done. 

334.  In  putting  open  drains  upon  land  having  a  steep  declivity,  they 
should  be  run  nearly  at  right  angles  with  the  descent  of  the  ground ;  but, 
at  the  same  time,  care  must  be  taken  to  make  every  drain  with  a  slight  fall 
downwards ;  for  if  they  have  not  at  least  one  foot  in  a  hundred  of  descent, 
they  will  be  apt  to  become  choked  up  with  mud  and  other  vegetable  matter, 
which  is  sure  to  accumulate  if  not  carried  away  by  a  brisk  run  of  the  water 
in  the  drains.  I  have  already  said  that  where  the  ground  has  a  slight  natu- 
ral fisdl — say  of  about  three  or  four  in  the  hundred — ^the  drains  may  very 
properly  be  made  to  run  in  the  direction  of  the  same ;  but  beyond  this  the 
fall  would  be  too  much,  and  would  certainly  prove  injurious  to  drains. 
Caution  therefore  is  necessaiy  upon  this  point,  in  case  of  overdoing  the 
thing ;  for  if  the  drains  were  to  be  made  with  the  natural  fall  of  the  ground, 
that  being  say  six  in  the  hundred,  the  effect  of  such  a  rapid  descent  of  the 
water  during  a  flood  would  ruin  the  drains ;  and  if  the  soil  were  of  a  sandy 
or  gravelly  nature,  the  undermining  of  their  sides  could  not  but  take  place, 
and  the  whole  work  would  prove  comparatively  a  ruin.  It  should  in  all  cases 
be  observed,  where  the  soil  is  of  a  Hght,  sandy,  or  gravelly  nature,  to.give  no 
more  descent  to  the  drains  than  will  carry  the  water  briskly  along  and 
prevent  stagnation ;  and  where  the  soil  is  stiff,  a  quicker  descent  may  be 
given  without  doing  damage  so  quickly  as  in  light  soil  In  order  to  make 
the  method  of  draining  upon  steep  slopes  as  easily  understood  as  possible, 

Fio.  48. 


I  sbaO  illustrate  the  same  by  reference  to  Fig.  48,  which  is  a  representation 
of  my  method  of  draining  a  hill-side  with  open  drains  for  a  young  planta- 
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tion,  and  which  I  consider  the  best  method  possible  for  istercepting  wBkt 
in  such  BituatioDB ;  and  as  I  find  Uiat  Mr  Stephens,  in  his  Manwd  of 
Practical  Draining,  haa  an  illustration  of  the  same  kind,  I  shall  here  give 
the  same,  with  his  explanation.  In  speaking  of  making  open  sheep-draim 
upon  hiU-pastnre  land — which  is  equally  applicable  to  plantation-ground  in 
like  circumstances — Mr  Stephens  says :  "  Open  surface-drains  in  permaneiit 
pasture  (or  plantation-ground)  exhibit  the  form  represented  in  Fig.  48, 
where  the  leaders  (or  sub-main  drains)  e/and  g  h  are  cat  with  the  gresUr 
elope  down  the  hUl  the  steeper  the  face  of  the  acclivity  is,  and  the  feeders 
(or  small  drains)  are  cut  across  the  face,  nearly  in  parallel  lines,  into  tlieir 
respective  leaders.  In  this  way  the  water  is  entirely  intercepted  in  it£ 
passage  down  the  hilL  Where  one  drain  enters  another,  the  line  of  judc- 
tion  should  never  be  at  right  angles,  but  always  at  an  acute  angle  with 
the  line  of  the  flow  of  water,  as  at  b.  And  where  small  drains  enter  a 
large,  they  should  not  only  enter  with  such  an  inclination,  but  where  they 
come  from  opposite  sides,  as  in  the  case  above,  they  should  enter  at  alter- 
nate points,  as  shown  by  the  three  drains  above/  and  not  as  represented  by 
the  three  piurs  of  drains  above  these  towards  e,"  The  large  drain  chd  may 
either  form  a  part  of  the  lower  fence  of  the  plantation,  or  nm  along  the 
bottom  of  the  hill-ground ;  and  the  main  drain,  from  A  to  a,  be  made  to 
run  out  in  the  direction  of  the  outlet ;  and  other  small  drains,  as  at  a  i,  be 
made  into  it  upon  the  level  ground,  if  required. 

With  regard  to  the  method  of  making  open  drains  upon  hill-land,  such 
as  has  been  described  above,  I  may  add  from  that  excellent  author,  Mr 
Stephens,  upon  this  head  as  follows  :  "  There  are  various  ways  of  making 
drains  upon  grass :  one  is  to  tnro  a  furrow-slice  down  the  hill  with  the 
plough,  and  trim  tbe  furrow  afterwards  with  the  spade.  When  the  grass  is 
smooth,  and  the  soil  pretty  deep,  this  ia  an  economical  mode  of  making  the 
open  drain.  Every  line  of  them  should  be  previously  marked  off  with  poles 
when  the  plough  is  to  be  used.  But  where  the  grass  is  rough  and  strong, 
and  swampy  places  intervene,  the 

FiQ.  49.  ,         ■     .  , 

plough  18  apt  to  choke  and  come 
out  of  the  ground,  by  the  long  grass 
accumulating  between  the  coulter 
and  the  beam  ;  and  it  makes  at 
best  very  rough  work,  while  the 
horses  are  apt  to  strain  themselves 
in  the  swampy  ground. 

"  A  better,  though  more  expen- 
sive, mode  is  to  form  them  alto- 
gether with  the  spade.     Let  a.  Fig.  49,  be  a  cut  thrown  out  by  the  spade,  nine 
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indhes  wide  at  bottom,  sixteen  inches  of  a  slope  on  the  high  side,  and  ten  on 
the  low,  with  a  width  of  twenty  inches  at  top  along  the  slope  of  the  ground. 
A  large  torf  b  is  removed  by  the  spade,  and  laid  with  its  grassy  side  down 
the  slope,  thus  preserving  the  grass  on  the  lowest  side  of  the  cut,  the 
shovellings  being  thrown  on  the  top  of  the  turf  to  finish  the  bank  neatly. 
Such  a  drain  catches  all  the  water  descending  the  space  between  it  and  the 
drain  above,  and  leads  it  to  the  sub-main  drains,  as  e  f  or  g  h,  Fig.  48, 
which  are  of  similar  construction,  but  of  larger  dimensions,  running  more 
perpendicularly  down  the  hill,  with  their  lower  end  joining  the  large  main 
drains  b  c  and  b  d"  Such  is  the  method  advised  by  Mr  Stephens  for  the 
making  of  sheep-drains  upon  pasture-lands,  and  it  is  equally  applicable  to 
the  draining  of  land  for  a  new  plantation,  only  with  this  difference,  that 
drains  for  woodlands  are  generally  made  much  deeper  than  those  for  sheep- 
pasture  ;  and  I  have  quoted  the  above  from  Mr  Stephens,  as  it  exactly 
corresponds  with  my  own  method  of  going  to  work  in  draining  for  wood 
upon  steep  sloping  banks.  In  conclusion  upon  draining,  I  beg  to  remark, 
that  aU  main  drains  should  be  made  in  the  lowest  part  of  the  ground  to  be 
dried :  they  should  increase  in  size  as  they  increase  in  length,  and  according 
to  the  quantity  of  water  likely  to  be  poured  into  them ;  and  this  not  only. 
in  the  time  of  general  rainy  weather,  but  the  time  of  a  flood  must  be  taken 
into  consideration,  seeing  it  is  then  that  the  drains  are  mostly  required. 

All  sub-main  drains  should  be  made  in  a  position  between  the  main 
drains  and  the  smaller  ones ;  and  as  they  are  intended  to  collect  the  water 
from  the  smaller  drains  and  convey  it  to  the  main  ones,  they  should  be  of  a 
convenient  size  between  the  two.  All  open  drains  in  a  wood  ought  to  be 
examined  and  cleared  out  once  in  two  years ;  for  if  they  are  not  attended 
to  in  this  respect,  they  are  apt  to  choke  by  vegetable  matter  lodging  in 
them,  if  the  ground  be  level,  or  by  gravel,  if  it  be  steep,  and  the  land  of 
a  light  character. 


SECTION  VI. UTILITY  OF  ROADS  IN  FORESTS  AND  PLANTATIONS. 

3S5.  There  is  nothing  that  fiicOitates  forest  operations  so  much  as  judi- 
ciously laid  out  roads ;  they  not  only  promote  a  superior  mode  of  all  the 
usual  works  that  are  necessary  in  tree  culture,  but  they  invariably  add  a 
large  per-centage  to  the  value  of  the  produce,  as  compared  with  that  from 
pfatntAtions  in  which  no  well  arranged  system  of  roads  exists. 

336.  I  think  that  I  speak  within  bounds  when  I  assert  that  the  produce 
of  SLJiy  plantation — say  of  some  hundreds  of  acres  in  extent,  and  in  which 
^ere  are  no  roadjs  well  laid  out  for  the  convenient  removal  of  wood — is  at 

E 
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least  twenty  per  cent  less  in  value  than  that  of  a  plantation  of  the  same 
extent,  and  under  equally  advantageous  circumstances  otherwise,  but  in 
which  there  are  roads  well  and  conveniently  laid  off.  This  is  a  fact  whidi 
must  appear  evident  even  to  the  inexperienced  in  such  matters,  as  the 
removal  of  produce  from  a  large  plantation,  in  which  there  are  no  proper 
and  convenient  roads,  is  such  a  drawback  upon  its  value  as  to  prevent  many 
from  engaging  in  it  at  all,  and  consequently  compelling  the  proprietor  to 
take  for  wood  lying  in  such  a  plantation  whatever  price  may  be  offered  for 
it,  and  such  a  price  as  he  would  not  accept  imder  other  circumstances. 

337.  I  have  so  frequently  seen  the  very  great  loss  sustained  by  proprie- 
tors from  the  want  of  roads  in  their  plantations,  that  I  have  to  condemn  in 
the  strongest  terms  the  extremely  narrow  policy  of  planting  any  endosnre 
of  considerable  extent  without  laying  out,  and  that  in  a  proper  and  judicious 
way,  roads  in  it.  The  necessity  of  roads  in  a  plantation  is  not  of  course 
felt  at  first  when  it  is  planted,  and  from  this  the  making  of  them  at  such  a 
stage  is  often  put  off  and  altogether  neglected  on  the  score  of  expense ;  but 
this  is  a  great  mistake  in  forest  management,  and  invariably  proves  a  source 
of  unsatisfactoriness  in  the  long  run. 

338.  I  stated  that  I  have  frequently  seen  the  great  loss  sustained  by 
proprietors  from  the  want  of  roads  in  their  plantations.  I  shall  give  one 
example  of  this  :  Some  time  ago  I  was  called  on  to  inspect  the  plantations 
on  an  estate  on  which  there  is  a  very  considerable  extent  of  them,  and  some 
of  which  are  large.  On  examining  one  of  them,  about  four  hundred  acres 
in  extent,  the  crop  of  which  was  oak,  with  larch  nurses  on  the  lower  parts 
of  the  hill  occupied,  and  larch  and  pine  on  the  higher,  all  of  some  twenty- 
five  years'  growth,  I  found  that  about  one  hundred  acres  of  it  had  been 
thiimed  on  one  of  its  sides,  and  that  there  was  only  one  road  light  through 
the  middle  of  it,  which  had  been  cleared  for  the  purpose  of  shooting  game, 
and  not  intentionally  for  that  of  removing  the  produce  of  the  plantation. 
While  walking  with  the  forester  through  the  portion  which  had  been  lately 
thinned,  on  observing  that  no  roads  existed  for  the  removal  of  the  thinnings, 
I  inquired  how  he  managed  to  get  the  trees  removed  without  them.  He 
replied  that  he  was  not  allowed  money  for  such  work,  and  that  his  instruc- 
tions were  to  sell  the  thinnings  to  the  best  advantage  under  the  circum- 
stances. I  next  inquired  the  price  that  he  got  for  the  thinnings,  and  found 
that  it  was  2s.  per  hundred  lineal  feet — they  having  been  sold  for  coal 
props,  exclusive  of  the  oak  For  the  locality  this  was  an  extremely  low 
price,  as  I  knew  that  some  of  my  acquaintances  were  selling  the  same 
description  of  trees,  on  places  equally  distant  from  a  port,  at  3s.  6d.  per 
hundred  lineal  feet ;  but  there  was  this  difference  in  regard  to  their'  pro- 
duce— it  was  in  plantations  accessible  on  all  parts  by  good  and  well  laid  off 


LAYING   OFF  ROADS   IN   NEW  PLANTATIONS.  147 

roads.  I  advised  the  forester  to  sell  no  more  of  the  thinnings  till  after  I 
had  given  my  report  to  the  trustees  who  had  the  management  of  it,  and 
nntil  he  should  have  further  instructions  from  them  on  the  subject.  From 
my  inspection,  I  recommended  in  my  report  that  proper  roads  should  be 
made  without  delay  in  this  plantation,  and  stated  that  if  this  were  attended 
to,  the  advantages  would  not  only  be  a  higher  price  for  the  trees  that  were 
to  be  removed  at  the  time,  but  also  for  the  thinnings  at  all  after  stages  of 
the  crop.  Accordingly,  roads  were  made  as  I  advised ;  and  the  result  was, 
that  the  advance  in  price  of  the  trees  afterwards,  compared  with  that  which 
had  been  realised  before,  more  than  paid  for  the  expense  of  the  roads,  thus 
leaving  them  a  permanent  improvement  on  the  property.  This  is  only  one 
case  out  of  very  many  similar  ones  I  could  point  out ;  but  it  is  enough  for 
my  purpose,  and  sufficient  to  warn  any  sensible  parties  who  have  the  man- 
agement of  landed  property,  to  guard  against  selling  trees  in  any  plantation 
without  first  giving  the  purchaser  the  advantage  of  roads  whereby  to  remove 
them.  Where  this  is  not  attended  to,  the  loss  must  come  on  the  proprietor 
of  the  estate,  and  not  on  the  purchaser  of  the  trees,  as  the  latter  will  in  all 
cases  take  care  of  himself,  and  give  only  such  prices  as  will  enable  him  to 
meet  the  market  under  the  circumstances. 

339.  When  I  came  to  take  the  management  of  Lord  Seafield's  woodlands,! 
found  few  or  no  roads  in  any  of  his  extensive  forests,  and  in  consequence  of  this 
no  timber  merchant  of  any  standing  would  come  into  the  country  to  make 
a  purchase.  My  very  first  work,  therefore,  was  to  have  roads  made  so  as 
to  completely  open  up  the  forests  from  all  points ;  and  since  this  important 
work  has  been  accomplished,  I  have  no  difficulty  in  getting  purchasers  of 
the  most  respectable  class  to  come  into  the  country  and  settle  in  it,  so  as 
to  do  a  large  business. 

340.  The  utility  and  advantages,  therefore,  of  roads  in  forests  and  planta- 
tions are  immense,  and  should  on  no  account  be  lost  sight  of  by  any  pro- 
prietor who  wishes  to  make  the  most  of  the  resources  of  his  estate ;  as, 
where  this  is  neglected — and  I  know  it  often  is  so — at  least  twenty  per  cent 
of  the  value  of  the  produce  is  lost. 


SECTION  Vn. — LAYINQ  OFF  AND  MAKINO  OF  ROADS  IN  NEW  PLANTATIONS. 

341..  I  have  already  hinted  that,  in  all  plantations  of  any  considerable 
extent,  it  is  absolutely  necessary  to  have  vacant  tracts  left  through  them 
miplaiited,  in  the  form  of  roads.  In  laying  these  off  in  a  new  plantation, 
care  should  be  taken  to  see  that  no  part  of  the  wood  is  above  one  hundred 
and  fifty,  or  at  most  two  hundred,  yards  distant  from  some  one  of  such  road& 
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The  necessity  of  this  precaution  will  appear  evident,  when  it  is  takenr  into 
consideration  that  the  trees,  when  grown  to  any  considerable  size,  will  have 
all  to  be  carried  from  the  interior  to  such  roads,  in  order  to  have  them  taken 
away  in  carts ;  and  when  the  trees  become  large,  and  require  to  be  carried 
a  considerable  distance,  much  valuable  labour  must  be  wasted  before  they 
can  be  laid  down  cart-free  by  the  men. 

342.  The  roads  in  a  plantation  need  not  be  made  more  than  fifteen  feet 
wide.  In  all  cases,  however,  they  ought  to  be  so  broad  as  to  allow  two 
carts  to  pass  one  another  with  freedom  when  laden  with  wood. 
.  When  the  roads  are  marked  off,  which  of  course  ought  to  be  done  pre- 
vious to  the  ground  being  planted,  they  ought  to  be  divided  from  the  rest 
of  the  ground  by  a  drain  twenty-four  inches  deep,  running  along  each  side 
of  them  throughout  their  whole  extent,  whether  the  ground  may  be  wet  or 
not  These  are  meant  not  only  to  keep  those  roads  in  a  dry,  firm  state, 
but  to  give  them  an  appearance  distinct  from  the  rest  of  the  plantation ; 
being  thus  drained  on  each  side,  they  are  not  apt  to  be  cut  or  damaged  by 
a  cart  or  any  other  wheeled  carriage  passing  along  them  ;  and  when  thus 
kept  dry,  they  form  a  fine  ornamental  green  ride  for  the  proprietor  and  his 
friends  at  all  times,  as  well  as  answer  the  purposes  of  accommodation  in 
wood  operations.  But  in  order  that  they  may  the  better  answer  the  ends 
in  view,  all  sudden  heights  and  hollows  should  be  made  easy,  by  taking 
from  the  one  and  adding  to  the  other,  and  where  any  very  soft  parts  may 
come  into  the  line,  these  should  be  made  dry  by  a  stone-built  conduit  pass- 
ing across  and  under  the  road,  so  as  to  connect  the  drains  on  each  side  of 
it  Where  they  pass  along  the  sides  of  a  sloping  hill,  they  should  be  levelled 
by  cutting  into  the  slope  on  the  upper  half,  and  by  adding  the  material  so 
removed  to  the  lower.  And,  of  course,  all  large  stones  should  be  removed 
fix)m  them,  and  the  line  made  smooth. 

343.  If  there  be  any  particularly  romantic-looking  spot  within  tfat^ 
bounds  of  the  plantation,  the  road  should  be  made  to  take  a  turn  in  that 
direction  ;  or  if  there  be  any  particular  height  from  which  a  distinct  view 
'  of  the  surrounding  coimtry  may  be  had,  make  a  road  to  pass  by  it,  widi  * 
narrow  footpath  leading  up  to  it  In  short,  in  making  roads  through  a 
plantation,  as  well  as  in  making  walks  through  pleasure-grounds,  good  taste 
and  ornament  should  be  kept  in  view ;  and  it  is  as  easy  to  do  any  pieoe  of 
work  well  as  otherwise. 

'  344.  In  plantations  where  good  taste  is  kept  particularly  in  view,  it  is 
very  requisite  to  have  holly  trees  planted  along  the  sides  of  the  roads ;  as 
also  privets,  rhododendrons,  Portugal  laurels,  and  bays,  all  of  which  thrive 
well  although  a  little  shaded  by  trees ;  and  in  the  winter  season  partica** 
larly,  they  give  a  fine  effect  when  contrasted  with  the  leafless  hardwood 
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tree&  Indeed,  those  ornamental  points  in  forest  scenery  are  by  far  too  little 
attended  to.  Our  woods  might  be  made  even  more  interesting  than  the 
best-kept  gardens,  in  the  winter  season^  were  this  kept  in  yiew ;  for  what 
is  prettier  than  a  holly,  with  its  clustering  red  berries,  in  the  winter  months, 
when  the  birds  delight  to  congregate  and  feed  upon  them  ?    And  even  in 

the  month  of  June,  what  is  more  beautiful  than  the  rhododendron,  with  its 

* 

dark  purple  flowers  ?  Such  objects,  when  found  in  a  forest  footpath,  give 
jiae  to  reflections  unknown  upon  beholding  the  same  plants  in  a  flower- 
garden. 


SECTION  VIIL MAKING  OF  CLOSE  OR  SHUT  DRAINS  IN  LAND  OCCUPIED 

BY  FOREST-TREES. 

345.  Are  there  no  means  whereby  drains  in  forest  land  can  be  kept  shut^ 
and  yet  be  secure  from  the  roots  of  the  trees  ?  is  a  question  which  has  very 
frequently  been  put  to  me ;  and  on  this  account  I  have  devoted  this  as  a 
separate  section,  in  order  to  answer  this  important  question  as  far  as  my 
experience  relatiye  to  this  point  will  permit  me  to  speak 

346.  It  often  occurs  about  the  home-grounds  of  landed  proprietors'  seats 
that  open  drains  are  an  eyesore,  although  they  may  be  actually  necessary 
for  the  weUSure  of  the  trees  which  may  be  growing  upon  the  ground  in  such 
situations ;  and  it  is  in  cases  of  this  nature  that  proprietors  are  anxious 
to  be  made  aware  of  the  best  method  for^  preserving  shut  drains  in  such  . 
aituations. 

^7.  It  is  a  well-ascertained  fact  that  the  roots  of  all  trees  incline  more 
to  spread  about  the  sides  of  drains  than  any  other  part  of  the  soil  they  may 
grow  in,  whether  those  maybe  shut  or  open  drains  ;  and  of  this  I  have  had 
ample  proof  in  the  case  of  covered  drains  in  fields  along  the  margin  of 
-wooda    As  an  example  in  point,  I  may  state  that  at  Craigston,  in  Aber- 
deenshire, a  low-lying  meadow  of  pasture-land,  which  had  been  drained 
efieetually,  was  observed  to  become  gradually  covered  with  rushes  and 
ae  veral  other  plants  which  are  found  luxmiating  upon  damp  soil :  the  cause 
of  this  was  undiscovered  for  several  years,  until  at  last  some  particular 
parts  of  the  meadow  were  covered  with  stagnated  water  the  greater  part  of 
the  winter  months.    The  inefficiency  of  the  drains  was  at  once  suspected 
as  tlie  cause  of  the  water  lying  upon  the  surface ;  and  as  this  was  about 
the    time  that  I  went  to  be  forester  upon  the  place,  Mr  Urquhart,  the 
proprietor,   requested  me  to  make  an  examination  of  the  state  of  the 
dr«»^^  in  the  meadow.      On  ascertaining  from  an  old  man,  who  had 
assi3t€»d  in  the  making  of  the  drains,  the  particular  direction  of  the  main  or 
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leading  ones,  I  found  that  the  principal  drain  ran  along  one  side  of  the 
meadow,  and  the  greater  part  of  the  smaller  ones  fell  into  it  from  the  other 
side.    This  principal  drain,  into  which  the  greater  part  of  the  small  ones 
emptied,  ran  along  the  edge  of  a  wood,  there  being  merely  a  cart-road,  of 
about  eighteen  feet  width,  between  the  main-drain  along  the  side  of  the 
meadow  and  the  edge  of  the  wood,  where  several  ash  trees  were  growing. 
On  being  made  aware  of  the  position  of  this  drain,  my  mind  was  at  once 
made  up  as  to  the  cause  of  the  dampness  in  the  meadow.    I  concluded  that 
the  roots  of  the  ash  trees  had  penetrated  into  the  drain  and  choked  it  up. 
After  reporting  this  to  Mr  XJrquhart,  I  had  men  immediately  set  to  work 
to  open  up  the  drain,  beginning  at  the  lower  end.     We  had  not  got  far  on 
with  the  opening  of  the  drain,  which  was  about  five  feet  deep,  until  we 
found  its  conduit,  which  was  made  of  stones,  blocked  up  with  the  roots  of 
the  ash  trees ;  and  so  completely  was  it  choked,  that  not  a  drop  of  water 
could  pass  along,  the  roots  having  the  appearance  of  large  balls  of  horse- 
hair rolled  up  confusedly  into  bundles.    As  soon  as  the  main^drain  was 
cleared  as  far  as  the  roots  of  the  ash- trees  were,  the  drains  were  quite  clear, 
and  the  water  ran  out  from  the  field  in  everv  direction.    And  the  main- 
drain  being  afterwards  left  open,  the  field  soon  became  dry  enough,  although 
the  smaller  drains  had  been  considerably  injured  from  the  effect  of  the 
water  having  been  pressed  back  upon  them.    Now,  in  this  instance,  we 
have  an  example  of  the  roots  of  trees  proving  injurious  to  drains  at  no  less 
than  five  feet  deep ;  and  not  only  this — I  have  had  occasion  to  observe  the 
roots,  both  of  ash  and  elm  trees,  coming  through  into  a  garden  under  the 
foundation  of  a  wall  in  search  of  moisture,  which  they  found  in  a  drain 
about  twelve  yards  from  the  wall  in  the  garden.    At  Gogar  House,  near 
Edinburgh,  I  was  witness  to  a  case  even  more  extraordinary  than  this.     In 
the  garden  there,  there  was  a  well  about  fifteen  feet  deep,  for  supplying  the 
garden  with  water,  which  was  situated  about  thirty-five  yards  from  the 
wall,  and  within  the  garden.    On  the  outside  of  the  garden  wall  there  were 
several  large  elm-trees  growing  about  the  distance  of  ten  yards  from  it :  yet 
I  observed  roots  of  these  trees  lying  upon  the  water  in  the  weU  within  the 
garden  at  weight  feet  from  the  surface  ;  and  we  have  thus  an  example  of  the 
roots  of  trees  travelling  nearly  fifty  yards  in  search  of  water,  and  which  they 
got  at  the  depth  of  eight  feet  from  the  surfaca    These  two  examples  are,  I 
think,  sufficient  to  show  that,  in  order  to  keep  the  roots  of  trees  from  injui^ 
ing  close  drains,  their  depth  will  not  avail ;  and  this  I  observe,  because  I 
have  heard  several  well-informed  gentlemen  state  that  they  thought  if  drains 
were  placed  sufficiently  deep,  the  roots  of  trees  will  not  prove  injurious 
to  theuL    But  of  the  error  of  such  an  opinion  I  am  perfectly  assured,  and 
could  give  more  examples  in  order  to  prove  it    Happening  to  meet  with 
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a  very  intelligent  forester  some  time  ago,  and  wishing  to  hare  from  him,  if 
possible,  some  inform&tjoii  relative  to  the  point  in  question,  he  mentioned 
that  if  draine  were  filled  to  the  surface  with  stones,  so  as  to  caose  a  dry 
vacuum  to  exist  in  the  ground,  the  roots  of  trees  in  the  neighbourhood 
would  not  enter  them.  This  I  can  by  no  means  believe  nor  agree  to ;  for 
it  is  well  known  that  moisture  will  trickle  along  the  side  of  a  drain  filled 
with  stones  ;  consequently  the  roots  of  trees  in  the  neighbourhood  of  such 
drains  will  very  readily  seek  in  that  direction,  and  will  follow  the  moisture 
to  the  very  bottom  of  the  drain,  however  deep  it  may  be  made,  seeing  that 
air  must  be  present  among  the  stones  and  in  the  drain  also.  I  accordingly 
at  ODCe  condemn  this  plan  as  being  without  eSect,  and  assume  that  some 
other  method  must  be  adopted.  I  am  not  aware,  even  as  yet,  of  any 
description  of  drain  which  will  act  properly  as  sudi,  and  into  which  water 
will  find  its  way,  that  will  not  be  affected  by  roots  of  trees  in  its  neighbour- 
hood. I  am  well  aware  that  where  water,  followed  by  air,  will  penetrate 
into  the  soil,  the  roots  of  the  greater  part  of  our  hardwood  trees  will  follow 
in  search  of  food ;  and  as  the  soil  in  the  immediate  vicinity  of  drains  is  in 
a  more  healthy  and  attractive  state  than  any  other  part  of  the  soil  to  which 
the  roots  may  have  access,  they  will,  without  doubt,  congregate  much  in 
those  parts :  this  is  the  cause  of  drains  being  injured  by  the  roots  of  trees. 
Seeing  that  the  roots  of  hardwood  trees  incline  much  to  draw  nourishment 
from  drains,  whether  these  may  be  open  or  covered,  and  being  of  opinion 
that  keeping  them  from  having  access  to  such  is  injurious  to  their 
health,  it  is,  in  my  opinion,  bad  management,  in  the  growing  of  trees, 
to  keep  the  roots  irom  having  that  nourishment  which  nature  has  pro- 
vided for  them  in  the  soil ;  therefore  a  plan  must  be  adopted  which  will 
not  hinder  the  roots  of  trees  from  having  access  to  the  drains,  bnt,  on  the 
contrary,  one  by  which  the  process  may  be  encouraged,  seeing  that  trees 
in  such  a  condition  are  more  healthy  than  in  any  other  state. 

The  following  is  a  plan  which  I  beg  to  recommend  to  those  who  may 
have  occasion  to  require  shut  drains  among  trees,  which 
secures  the  safety  of  the  drun,  and  allows  the  roots  to  °'    ' 

liave  access  to  the  water  in  it  at  the  same  tima  It  is 
ihe  only  rational  method  of  proceeding,  and  will  be 
nnderatood  by  reference  to  Fig.  50.  The  depth  of 
this  drun,  from  a  to  &,  may  be  forty-eight  inches, 
nine  inches  wide  at  bottom,  and  twelve  at  top.  In 
filling  it,  I  would  first  put  in  about  eight  inches  of 
Tongh  gravel  or  small  stones  into  the  bottom,  as  from  b 
to  c,  above  which  I  would  lay  a  sole  of  slates,  as  at  c, 
{or  the  dr^-tiles  d  to  rest  upon     Between  each  sole  I  would  leave  a 


152  MAKING   OF   CLOSE   OR   SHUT  DRAINS 

vacancy  of  an  inch,  in  order  to  allow  the  water  to  rise  up  into  the  tUes 
from  the  gravel.  The  tiles  being  laid,  I  would  surround  them  with  a  puddle 
of  good  clay,  three  inches  thick  on  each  side,  and  the  same  on  the  top  e. 

This  plan  of  making  drains  in  ground  occupied  by  trees,  with  the 
view  of  securing  them  from  being  easily  injured  by  their  roots,  occurred 
to  me  on  seeing  an  old  drain  opened  in  the  garden  at  Craigton,  near 
Glasgow.  The  garden  there  was  a  very  old  one ;  and  on  making  some  new 
drains  in  it,  I  came  upon  one  of  the  description  mentioned  along  the  edge 
of  one  of  the  walks.  When  the  walk  had  been  made,  some  gravel  had,  no 
doubt,  been  flung  into  the  drain  to  answer  some  purpose,  and  above  the 
gravel  a  sole  of  flags  had  been  put  with  an  angular  conduit  of  stones  upon 
them.  When  I  opened  this  drain  in  order  to  set  the  water  tcom  my  new 
t>nes  into  it,  I  found  the  roots  of  the  pear-trees>  which  were  at  least  ei^ty 
years  old,  in  excellent  health,  and  in  fibrous  masses  among  the  gravel  und^ 
the  stones  ;  while  among  the  stones  above  the  gravel  there  were  scaixxly 
any  roots  whatever,  but  the  drain  was  in  good  state. 

Now,  from  what  I  have  observed  in  the  case  of  several  old  drauls  which 
I  have  had  occasion  to  lift  in  gardens  among  apple  and  pear  trees,  the  roots 
of  which,  it  is  well  known,  go  down  very  deep,  and  travel  a  great  length 
in  search  of  food,  I  am  perfectly  persuaded  that  any  drain  made  in  the  way 
I  have  pointed  out  will  answer  the  purpose  in  question ;  and  my  reasons 
for  being  confident  of  this  are,  that  the  roots  of  all  trees  in  the  vicinity 
of  drains,  when  they  come  in  contact  with  them,  travel  along  the  sides  of 
the  drains,  following  the  descent  of  the  water  to  the  bottom.    Now,  when 
there  is  much  gravel  put  into  the  bottom  of  a  drain,  the  water  will  gather 
there  from  each  side  of  the  drain,  and  filter  along  through  it,  consequently 
the  roots  of  the  trees  will  lodge  there  also  ;  and  as  this  gravel  would  not 
in  all  cases  be  able  to  contain  the  quantity  of  water  that  might  lodge  in 
the  drain,  a  provision  is  made  for  any  extraordinary  flow,  by  having  the 
tile  placed  above  upon  soles  set  a  little  apart,  in  order  to  allow  the  water 
the  more  readily  to  ascend  into  the  tile,  and  find  egress  thus  when  it  might 
attain  this  height.    In  general,  however,  the  water  would  lodge  at  the 
bottom  of  the  gravel,  and  seldom  rise  to  the  top  ;  consequently  the  roots  of 
the  trees  would  not  incline  to  rise  upwards  into  the  tiles,  seeing  there  was 
no  food  for  them  there,  nor  any  moisture  to  attract  them.    By  placing  a 
band  of  clay  over  the  tile,  the  roots  of  trees  are  prevented  fix)m  going 
downwards  into  the  tiles  ;  and  before  they  can  enter  the  drain,  they  must 
run  to  the  bottom,  where  they  are  retained  among  the  moisture.    Suppos- 
ing that  the  gravel  were  to  become  so  fall  of  the  roots  of  the  trees  that  the 
water  could  not  pass  through  it,  it  could  have  a  passage  in  the  tiles  which 
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have  been  proyided  for  this  purpose  ;  and  as  the  water  would  still  Ue  to  a 
considerable  extent  among  the  gravel,  the  roots  would  be  detained  there, 
and  would  not  increase  upwards  for  a  great  length  of  time.  In  short,  I 
am  persuaded  that  such  a  drain,  if  well  done,  would  keep  good  for  a  period 
of  not  less  than  fifty  years^  which  is  longer  than  many  do  with  no  roots  of 
trees  near  them. 


CHAPTER    IV. 


SECTION   I. — TREES  CONSIDERED  AS  A  PROFITABLE  CROP,  AND  AS  ORNAMENTAL 

OBJECTS  ON  LANDED  PROPERTY, 

348.  That  trees  are  a  highly  profitable  crop  on  landed  property  has 
already  been  shown  in  a  former  section :  I  need  not,  therefore,  recapitulate 
what  has  been  stated  on  this  subject  Still,  under  this  head,  I  should 
wish  to  state  a  few  facts  as  introductory  to  the  sections  which  are  to  fol- 
low, and  which  relate  to  the  character  and  habits  of  the  trees  we  cultivate. 

349.  In  all  civilised  countries  the  cultivation  of  trees  forms  a  most  im- 
portant part  of  their  economy,  both  from  their  timber  and  from  the  food 
they  produce.    From  the  timber  of  trees  our  houses  are  constructed  ;  our 
implements  are  manufactured  from  it,  as  well  as  our  ships,  furniture,  and 
machinery.    Besides  these  uses,  in  all  countries  trees  are  found  to  be  im- 
provers of  the  climate,  inasmuch  as  they  produce  shelter  from  winds  in  a 
high-lying,  cold,  and  exposed  position,  and  shade  from  the  burning  heat  of 
the  sun  in  those  of  a  hot  climate.    Not  to  speak  of  the  fruits  we  have  in 
this  country  from  the  produce  of  trees,  as  to  us  they  are  more  a  tuxoiy 
than  a  necessaiy  article  of  food,  we  may  only  refer  to  the  fruit  of  the  palms 
and  of  many  other  trees  of  hot  climates,  which  are  really  as  necessaiy 
to  the  inhabitants  as  the  cereal  crops  are  to  us.     Trees,  then,  form  a  neces- 
saiy and  a  profitable  crop  in  all  countries  at  all  advanced  in  civilisatioiiy 
either  in  the  form  of  timber,  or  in  respect  to  the  fruits  they  produce 

350.  But  trees  are  not  only  profitable  as  a  crop ;  they  are  also  ornamental 
in  the  highest  degree ;  for  what  objects  in  nature  are  so  grand  and  so 
efiective  as  old  trees,  with  their  massive  stems  and  spreading  limbs,  covered 
with  foliage  of  different  shapes  and  shades  ?  for  hill  sides  would  be  com- 
paratively uninviting  but  for  the  plantations  of  trees  of  various  shades  ^we 
plant  upon  them ;  and  what  would  be  the  effect  of  the  waterfall  or  the 
river  without  trees  in  their  neighbourhood?  A  country  without  trees  is 
as  repulsive  to  the  eye  of  taste  as  a  picture  of  landscape  would  be  without 
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one  shown  upon  it  In  short,  I  would  ask,  what  adds  beauty  and  natural 
effect  to  a  fine  mansion-house  ?  What  constitutes  the  chann  and  pleasure  of 
country  scenery  in  general  ?  What  gives  rise  to  the  ecstasy  felt  on  viewing 
a  cascade,  or  a  lake  with  its  islands  ?  What  is  it  that  renders  the  home- 
parks  of  our  landed  proprietors  so  cheerful,  so  enlivening,  so  rich  in  beauty, 
and  so  much  praised  by  the  most  cultivated  minds  ?  I  confess  that  I  am 
enthusiastic  in  the  matter  of  trees,  and  that  I  not  only  admire  them  on 
account  of  their  usefulness  and  beauty,  but  I  have  a  feeling  approaching  to 
respect  for  them,  more  especially  when  I  look  upon  gigantic  specimens  of 
them  that  have  stood  over  four  and  five  hundreds  of  years,  and  have  wit- 
nessed many  generations  of  feeble  men  pass  away. 


SECTION  IL THE  OAK ITS  DESCRIPTIVE  CHARACTER,  HABITS,  AND 

PECULIARITIES. 

851.  The  oak  (Quercus)  belongs  to  the  natural  order  CorylacecBj  and, 
according  to  the  linnsean  system,  to  MonoBcia  Pclyandricu  The  descrip- 
tive character  of  the  genus  is,  according  to  Don :  Flowers  unisexual. 
Males  disposed  in  long,  slender,  pendulous  catkins,  in  groups.  Each  flower 
consists  of  eight  or  more  stamens,  and  these  are  attended  by  6 — 8  brae- 
teas  (or  floral  leaves),  that  are  coherent  at  the  base,  and  resemble  a 
6 — 8  parted  calyx.  Female  flowers  erect  op  axillary  peduncles,  a  few  upon 
a  peduncle.  Each  flower  consists  of  a  pistil,  whose  ovary,  and  the  basal 
part  of  whose  style,  are  invested  with  an  adnate  calyx,  toothed  at  the  tip. 
Style  short.  Stigma  three-lobed.  Fruit  an  acorn ;  its  lower  part  having  an 
imbricate  cup. 

S52.  There  are  upwards  of  sixty  distinct  species  of  the  oak,  chiefly  natives 
of  Europe  and  America.  We  shall  only,  however,  refer  to  four  of  them — 
vi2.  to  the  two  British  oaks,  Quercus  pedwncvlata  and  Q.  aemliflora — ^as 
they  are  preferable  to  all  the  other  sorts  for  the  quality  of  their  timber ;  to 
the  Q.  Cerris,  or  Turkey  oak,  and  to  the  Q.  Ilex,  or  Evergreen  oak,  as  they 
are  both  hardy  and  worthy  of  cultivation  for  ornamental  purposes  in  this 
country. 

353.  With  regard  to  the  two  British  species  referred  to,  they  are  gener- 
ally allowed  to  be  the  most  durable  of  all  our  forest  trees.  Many  have 
maintained  that  they  are  the  most  profitable  trees  that  can  be  planted  upon 
a  bare  soil  and  site  ;  but  as  to  this,  I  am  now  convinced  to  the  contrary. 
I  at  once  admit  that  where  the  oak  is  allowed  to  arrive  at  full  maturity, 
^and  cut  down  neither  too  young  nor  too  old — say  at  from  eighty  to  one  hun- 
dred and  twenty  years — it  is  the  most  valuable  wood  we  have  as  to  dura- 


bility  ;  bat  in  regard  of  profitable  return  to  the  grower,  it  is  for  sorpssKd 
by  the  iBTch.  Having  cut  down  both  oak  and  Urch  at  all  stages  of  Ibar 
growth,  I  have  invariably  fonnd  that,  nnder  good  management,  and  giving 
both  trees  a  proportionate  number  of  years  on  a  given  soil,  the  larch  i^  b; 
far  the  most  profitable.  There  is  an  old  saying  among  foresters — ^and  it  is 
a  true  one — that  a  larch  will  buy  a  horse  before  an  oak  will  buy  a  saddle 
But  notwithstanding  that,  aa  regards  profit,  the  oak  must  yield  to  the  Unh, 
U;  is  and  will  be  an  indispensable  tree  in  British  forests,  and  will  likeiy 
remain  so  as  long  as  the  British  navy  has  to  be  muntained,  and  as  long  u 
our  landed  proprietors  retain  a  taste  for  the  ornamenting  of  their  grouDdi 
upon  anything  like  a  scale  of  grandenr  and  natural  efiect 

As  to  the  oak  being  a  tree  well  adapted  for  the  park,  it  wonld  be  snpa- 
fluons  to  attempt  setting  forth  its  merits  in  this  respect  This  has  already 
been  done  by  many  able  writers  upon  the  subject ;  and  I  admit  that  tin 
tree  is  indeed,  in  an  ornamental  point  of  view,  worthy  of  all  the  praise  that 
has  been  bestowed  upon  it ;  taii  as  to  grandeur  and  effect^  it  may  indeed 
be  styled  "  the  king  of  tlie  forest" 

354  I  stated  that  there  are  two  distinct  species  of  British  oak,  n&mdy, 
the  Quercua  peduTiculata,  and  the  Q.  aessiliflora.  The  botanical  charactere 
of  each  of  the  species  are  these  :  "Die  Q.  peduncviala  has  its  leaves  oblong, 
«nu>oUi,  dilated  i^noarda,  with  veiy  short  petiols  or  foot-stalks ;  die 
lobes  obtute,  with  rather  acute  sinuses  ;  the  stalks  of  the  &iut  dongatei, 


and  acorn  oblong.    Fig.  51  represents  the  leaf  of  this  species,  and  Fig.  52 
the  fhut  upon  its  elongated  stalka 
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■    The  Qa^rcta  Beasilifi&m  has  its  leaves  on  dorigtOed  foot- stalks,  smooth 

and  oblong ;  the  sintises  opposite,  and  rather 

acute ;  the  lobes  obtnse ;  the  fniit  sessile  or 

n^n£r,and  obiong.     See  Figs.  53  and  54. 

:   The  above  are  the  distinguishing  charac- 
ters of  the  two  species,  as  given  by  botanists  ; 

but  such  descriptions  are  not  at  all  sufficiently 

distinct  for  the   distingaishmg  of  the  two 

species,  when  laid  before  a  person  who  may 

be  unacquainted  with  botanical  terms ;  and 

for  tiie  guidance  of  such,  I  shall  give  the 

distingnishing  marks  of  the  two  species,  as 

observed  by  stone  of  our  most  intelligent 

practical  foresters  who  have  for  many  years 

paid  attention  to  the  habits  of  each,  aud  who, 

with  myself,  are  decidedly  of  opinion  that 

the  one  sort  is  unquestionably  superior  to  the 

other. 
It  will  be  observed  that  the  two  most  dis- 

tingnishing  characters  of  each  of  the  two 

species  of  oak,  as  mentioned  above,  are — Q. 

pediinculata  has  very  short  petiols  (see  Fig. 

51),  and  the  fruit  has  pretty  long  foot-stalks 

(see  Fig.o2) ;  again,  Q.  teisUiflora  has  its 

petioU  pretty  long  (see  Fig.  53),  and  the  fruit 

Is  entirely  without  stalks  (see  Fig.  54).   These, 

let  it  be  understood,  are  the  most  prominent 

distingnishing  characters  of  the  two  species, 

as  generally  given  by  botanists,  bat  they  are 

not  always  to  be  relied  upon ;  for  even  in 
examining  a  number  of  leaves  npon  the  same 
tree,  we  may  find  some  of  them  that  will  answer  to  both  species.  But, 
generally  q>eaking,  these  differences  between  the  two  kinds  do  hold  good  to 
a  great  extent ;  and  an  experienced  person,  who  has  been  long  in  the  habit 
of  examining  the  leaves  of  each  spedes,  can  at  once,  even  from  the  forms 
as  already  explained,  point  out  the  different  sorts.  But  besides  this,  there 
is  another  mark  of  distinction,  which  is  even  more  decided  than  the  marks 
taken  from  the  fruit  and  leaves — namely,  that  from  the  buds  upon  the 
young  wood.  The  buds  npon  the  Q.  sessUiJlora  are  more  prominently 
brought  out  upon  the  wood  than  those  of  the  pedunculata;  and  the  wood 
at.  thie  ba^  of  the  bods  is  also  more  fiiUy  developed    See  Fig.  53,  where  a 
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piece  of  the  yonng  wood  is  shown ;  and  compare  the  buds  as  shown  there 
with  those  shown  npon  the  young  shoot  in  Fig.  51,  which  represents  a 
piece  of  the  young  wood  of  the  pedunculata.  As  in  Fig.  51,  the  young 
wood  swells  but  slightly  at  the  base  of  the  buds,  and  this  is  generally  the 
case  with  the  pedunculata;  whereas  in  Fig.  53  the  young  wood  swells 
boldly  at  the  same  point ;  and  this  is  generally  the  case  with  the  sessUir 
flora, 

355.  There  are,  indeed,  many  who  deny  that  there  are  two  species  of  the 
oak  found  in  our  forests ;  '*  for,"  say  they,  ''the  distinguishing  characters  of 
each  do  not  always  hold  good."  This  I  readily  admit ;  for  so  far  as  the 
distinguishing  characters  that  have  been  pointed  out  go,  they  are  vety  often 
blended  together  in  one  tree.  But  this  is  easily  accounted  for  by  the  two 
species  having  been  long  growing  in  the  country  together,  from  which  have 
arisen  many  trees,  which  are  no  doubt  what  may  properly  be  termed  hy- 
brids between  the  two.  When,  however,  we  do  find  the  trees  distinctly 
developing  each  its  own  characters,  the  marks  given  will  hold  good,  and 
point  out  which  are  the  true  original  sorts,  and  which  are  hybrids.  And 
further,  upon  this  point,  the  Q.  pedunculata  is,  to  appearance,  not  such  a 
free  or  rapid  growing  tree  as  the  sessUiflora,  At  all  the  stages  of  the 
growth  of  both  trees,  the  peduncuiatah&a  always  a  more  stunted,  and,  as 
it  were,  a  more  unhealthy,  appearance  than  the  sessiliflora  ;  in  fact  there  is, 
to  the  experienced  eye,  an  expression  in  each  tree  which  at  once  distin- 
guishes the  one  from  the  other,  and  which  at  the  same  time  cannot  be  ex- 
plained, although  quite  evident  to  the  mind  and  eye  of  a  practical  man. 
I  could  myself,  at  first  sight  of  an  oak  tree,  say  which  of  the  kinds  it  was ; 
and  yet  I  could  not  explain  to  a  person  with  me  the  marks  of  distinction 
which  led  me  to  say  that  this  tree  was  one  sort  and  not  the  other. 

356.  With  regard  to  the  quality  of  the  wood  of  each  of  these  kinds,  I 
am  aware  that  many  say  that  the  wood  of  the  one  is  as  good  as  that 
of  the  other,  and  that  any  distinction  in  this  respect  is  occasioned  by  the 
difference  of  the  soil  and  climate  the  trees  may  be  found  growing  in.  Some 
have  even  gone  the  length  of  asserting  that  the  sort  which  is  generally 
esteemed  as  the  best  in  the  quality  of  its  wood,  is  in  reality  the  most  worth- 
less ;  but  this  has  been  said  by  men  who  had  no  knowledge  of  the  truth  of 
the  matter,  and  has  been  at  all  times  contradicted  by  those  who  have 
had  ample  experience  in  the  cutting  up  and  using  the  trees  of  both  sortSL 
For  my  own  part,  I  am  so  thoroughly  convinced  of  the  superiority  of  the 
wood  of  the  Q.  pedunculata,  that  in  planting  I  reject  every  young  plant 
that  has  the  appearance  of  the  other  sort ;  and  this  in  order  that  I  may 
decidedly  introduce  the  peduncvkita,  and  exterminate,  if  possible,  the 
seasiliflora,  the  wood  of  which  is  decidedly  of  an  inferior  quality  as  com- 
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pared  with  the  other.  As  to  the  tmth  of  what  I  have  asserted,  I  shall 
state  one  example,  among  many  others  which  I  conld  give,  of  the  com- 
parative worthlessness  of  the  sessiliflora  oak.  When  at  Amiston,  I  cut 
down  several  of  that  species,  of  full  age,  and  of  pretty  large  dimensions. 
In  the  year  184:3  I  had  occasion  to  cut  up  a  considerable  quantity  of  oak 
for  colliery  waggons,  for  which  purpose  I  sent  to  the  saw-mill,  among 
several  of  the  pedunctdata  sort,  three  trees  of  the  sessiliflora,  which  were 
all  cut  in  the  month  of  June  for  the  sake  of  their  bark.  In  the  act  of 
cutting  up  the  wood,  the  men  remarked  that  there  was  a  great  difference 
in  the  quality  of  the  wood  in  some  of  the  trees  as  compared  with  that  of 
others ;  and  that  those  which  had  the  greatest  portion  of  red  or  heart-- 
wood,  were  the  trees  which  were  easiest  to  saw.  This  was  exactly  what  I 
wanted  to  ascertain.  I  wanted  to  see  if  the  men,  who  were  not  even  aware 
that  there  were  two  sorts  of  the  British  oak,  they  being  merely  sawyers 
and  not  foresters,  in  their  own  simple  way  could  detect  the  difference 
between  the  two  species  in  the  act  of  cutting  them  up  ;  and  they  did  so 
veiy  readily.  I  stood  in  the  mill  and  saw  them  cutting  up  one  of  the 
sessiliflora,  and  found  that  the  saws  went  through  it  much  in  the  same 
manner  that  they  would  do  when  cutting  up  a  piece  of  elm.  But  when 
they  put  on  a  tree  of  the  peduncvlata  sort,  the  saws  became  heated  in  a 
Yery  short  time ;  and  before  they  could  go  from  end  to  end  of  the  tree,  the 
men  had  to  pull  back  the  tree  for  a  time,  and  allow  the  saws  to  cooL  This 
at  once  shows  the  hard  and  solid  nature  of  the  one  tree  as  compared  with 
the  other.  In  the  above  example,  the  trees  in  question  were  distinct 
specimens  of  the  two  sorts,  being  very  true  to  the  general  marks  previously 
given ;  and  as  they  were  all  taken  from  the  same  wood,  and  were  of  the 
same  age,  they  could  not  be  differently  affected  by  soil 

357.  It  is,  in  my  opinion,  a  point  well  worthy  the  consideration  of  all 
interested  in  the  welfare  of  our  home  woods,  to  see  that  the  peduncvlata 
8ort  be  introduced  in  a  decided  manner,  and  the  sessiliflora  rejected.  It 
is,  indeed,  fortunate  that  the  latter  is  by  no  means  plentiful  as  com- 
pared with  the  other ;  but  as  it  will  no  doubt  have  a  tendency  to  increase 
if  not  watched,  it  will  be  wisdom  in  those  who  have  the  management  of 
woods  to  see  that  it  is  kept  as  much  down  as  possible. 

358.  It  is  well  known  that  the  wood  of  the  oak  is  used  for  a  great 
Tariety  of  purposes,  even  to  name  which  would  be  superfluous ;  but  the 
principal  purpose  for  which  the  largest  of  our  oak  trees  are  used  is  ship- 
building. From  the  Government  forests  in  England  a  considerable  quan- 
tity of  oak  is  cut  for  the  supply  of  the  navy;  but  not  the  tenth  part  required 
is  produced  from  that  quarter.  A  large  quantity  is  supplied  from  the 
different  proprietors  in  the  kingdom,  who,  of  course,  rear  it  upon  their 
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Estates  fbr  sale ;  and,  in  ad£tion  to  this,  a  large  quantity  is  generally  got 
from  abroad ;  thus  showing  the  great  necessity  there  is  for  an  increase 
in  the  extent  of  onr  home  forests,  in  order  that  we  may  not  be  so 
much  dependent  upon  other  nations  for  a  supply  of  timber  to  keep  good 
our  navy. 

359.  The  quality  of  oak  timber,  like  that  of  all  other  trees,  depends  yexj 
much  upon  the  nature  of  the  soil  and  situation  upon  which  it  is  grown.  I 
Itave  had  oak  timber  cut  up  firom  situations  near  the  sea,  and  also  fiur 
inland,  and  upon  a  high  exposed  part ;  and  my  experience  upon  this 
|K>int  leads  me  to  say,  that  the  trees  grown  in  a  low  situation  and  upon  a 
light  soil  do  not  produce  such  hard  and  durable  timber  as  trees  grown 
upon  the  same  nature  of  soil  on  a  high  situation ;  but  trees  grown  in  a  low 
situation,  and  upon  a  heavy  clay  soil,  produce  better  timber  than  trees 
grown  upon  the  same  nature  of  soil  on  a  high  situation  This  it  is  reason- 
able to  suppose ;  for,  upon  a  high  exposed  part,  trees  will  not  succeed  well 
upon  land  of  a  cold  bottom. 

360.  From  experience,  and  from  extensive  observation  of  the  quality  of 
the  oak  as  produced  from  different  soils  and  situations,  I  am  oonvinced 
that  in  all  sheltered  situations  the  oak  produces  the  best  timber  upon  a 
keavy  clay  soil,  or  heavy  loam ;  and  upon  exposed  situations,  the  best 
oak  timber  is  produced  from  land  of  a  loamy,  or  rather  light  dry  natura 

In  Scotland,  as  well  as  in  England,  the  best  oak  timber  I  have  witnessed 
is  produced  on  a  loam,  resting  partly  upon  sandy  day,  and  partly  upon 
gravel  beds.    I  may  mention  one  particular  tree,  of  the  peduncvlata  sort^ 
upon  the  Amiston  grounds,  which  is  still  growing,  and  in  good  health, 
upon  a  loamy  soil,  situated  on  a  sloping  bank.    It  is  between  seventy  and 
eighty  feet  high — ^is  eighteen  feet  in  circumference  near  the  ground — and 
contains  about  two  hundred  and  fifty  cubic  feet  of  timber.    The  Axe  of 
oak  timber  most  suitable  for  country  purposes,  is  from  six  to  twelve 
inches  on  the  side  of  the  square ;  and  for  shipbuilding,  all  sizes  above 
twelve  inches  on  the  side  of  the  square  are  used.    A  great  part  of  the 
timber  used  for  shipbuilding  must  be  crooked ;  consequently,  oak  of  8 
crooked  or  bent  character  sells  at  a  much  higher  rate  for  that  purpose  than 
straight  timber,  although  the  one  may  be  of  as  good  quality  and  of  as  large 
a  scantling  as  the  other. 

'  861.  The  oak  forms  an  excellent  hedgerow  timber  tree.  Perhaps  it  is 
the  best  for  that  purpose  of  all  the  forest  trees  we  have :  for  my  remarks 
upon  this,  see  Section  headed  Hedgerow  Timber. 

362.  As  a  coppice-wood,  the  oak  has  long  held  a  high  place,  more  particu* 
larly  on  account  of  the  bark  it  produces  for  tanning  purposes ;  bat  dow» 
since  that  article  has  fallen  so  very  low  in  price,  it  is  not.  such  a  profitable 
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part  of  forest  culture  as  it  has  been.    For  a  more  particular  account  of 
this,  see  Section  headed  Management  of  Oak  Coppice, 

363.  The  oak  seems  to  have  grown  somewhat  extensively,  and  even 
luxuriantly,  in  the  north  of  Scotland,  many  hundreds  of  years  ago,  and 
when  the  great  Caledonian  pine  forests  were  more  extensive  than  they  are 
now,  as  in  Strathspey  we  have  had  oak  trees  dug  out  of  the  mosses 
measuring  from  thirty  inches  to  thirty-six  inches  diameter  of  stem,  and  of 
lengths  from  forty  to  fifty  feet.  These  are  found  on  the  flat  parts  of  the 
country,  and  generally  where  there  is  day  under  the  moss  on  which  they 
had  grown.  No  doubt  they  had  grown  on  the  better  parts  of  the  land, 
and  where  they  had  been  surrounded  by  dense  forests  of  pine,  as  is  still 
indicated  by  the  character  of  the  land 

364.  The  oak  is  raised  from  seeds,  which  are  named  acorns.  These 
generally  ripen  in  the  month  of  November ;  and  as  soon  as  they  are  ripe, 
they  should  be  gathered  and  sown  immediately,  because  they  are  very  apt 
to  be  injured  by  being  long  kept,  more  particularly  if  they  be  not  kept  dry 
and  in  a  cool  place.  If  kept  perfectly  dry  and  cool  in  an  airy  loft,  the 
acorns  may  indeed  be  preserved  all  winter,  and  sown  in  the  spring ;  but  as 
they  are  extremely  apt  to  be  injured  by  careless  keeping,  the  better  plan  is 
to  sow  them  at  once  when  gathered. 

365.  Some  nurserymen  are  in  the  habit  of  sowing  them  in  rows,  and 

others  in  beds,  covered  with  about  two  and  a  half  inches  of  earth.    My  own 

plan  is,  as  soon  as  I  have  the  acorns  at  hand,  to  sow  them  in  rows  upon 

the  surface  of  the  ground,  which  I  have  previously  dug  and  prepared,  and 

coTer  them  with  from  two  to  three  inches  of  earth.     In  sowing  them,  I 

mark  off  the  rows  about  eighteen  inches  distant  one  from  another.    The 

breadth  of  the  seed  in  the  row  may  be  about  five  inches,  and  the  seed 

may  average  one  to  every  three  square  inches.     In  covering  the  seed,  I 

gather  up  the  earth  from  the  ground  upon  each  side  of  the  row  that 

is  sovni,  until  it  is  the  desired  depth  upon  the  acorns,  taking  care  not  to 

come  too  near  the  seed  upon  the  sides  of  the  row,  but  keeping  it  there 

rather  heavier  of  earth  than  above;  for  it  is  generally  upon  the  sides  of  the 

rows  that  vermin  make  their  attacks  upon  the  seed. 

After  the  acorns  have  been  sown,  they  must  be  paid  attention  to,  to  see 
that  vermin  of  any  description  do  not  attack  them.  In  the  winter  season, 
if  mice  or  rats  are  in  the  neighbourhood,  they  will  be  certain  to  attack 
them  ;  and  if  they  do,  traps  must  be  used  in  order  to  destroy  them.  And 
in  the  spring  months,  if  pheasants  or  any  other  birds  commence  upon  the 
acoms,  nets  may  be  used  in  order  to  cover  the  beds  or  rows  from  them ;  or 
if  these  be  not  upon  the  place,  and  cannot  be  had  conveniently,  they  may 
be  covered  pretty  closely  with  the  branches  of  trees,  which  will  keep  back 
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birds,  and  at  the  same  time  allow  a  free  circulation  of  air  to  the  snrface  of 
the  earth.  This  I  have  frequently  had  to  do  myself,  and  found  them  to 
answer  the  purpose  very  well.  As  soon  as  the  young  plants  appear  above 
ground,  which  will  generally  be  about  the  end  of  May,  the  branches  may 
be  removed  in  order  to  give  the  young  plants  all  justice.  But  about 
gentlemen's  woods,  where  a  home  nursery  has  been  established,  pheasants 
are  very  often  numerous ;  and  I  have  seen  them  prolong  their  attacks  upon 
acorns  long  after  the  plants  were  coming  above  ground.  In  fact,  I  have 
seen  the  pheasants,  in  the  nursery  at  Amiston,  prove  as  destructive  to  the 
acorns  in  the  month  of  June  as  at  any  other  time  in  the  year,  and  that 
too  after  the  plants  were  generally  above  ground.  The  plan  which  I  fonnd 
most  effectual  against  them  in  such  a  case,  was  to  have  two  boards^  of 
about  one  inch  thick  by  six  inches  deep,  connected  by  spars  of  about  one 
inch  square  and  a  foot  long.  These  spars  I  had  nailed  across  upon  the  edges 
of  the  two  boards,  two  inches  separate  from  each  other,  thus : — 


and  these  frames  or  sparred  boxes  I  had  made  in  lengths  corresponding  to 
the  lengths  of  the  rows  upon  the  ground,  and  had  as  many  of  them  made 
as  covered  all  the  seed  sown,  keeping  the  open  side,  of  course,  resting  upon 
the  ground,  and  the  sparred  side  uppermost  This  kept  the  vermin  off, 
and  at  the  same  time  admitted  free  air  about  the  plants ;  and  as  such 
frames  will  last  for  many  years  for  the  same  purpose,  they  ought  to  be 
stored  by  in  a  diy  shed  when  not  in  use. 

My  experience  in  the  cultivation  of  the  oak  now  leads  me  to  state  that 
the  plants  should  only  stand  one  year  in  the  seed  rows ;  when  left  longer, 
they  become  drawn  up  and  comparatively  weakly.  I  now  therefore 
invariably  adopt  the  plan  of  planting  them  out  into  rows  when  one  year 
old ;  and  when  the  plants  thus  treated  have  stood  three  years  in  the  lines, 
they  are  much  superior  to  others  left  two  years  in  the  seedling  state, 
^nd  that  have  stood  two  years  in  the  nursery  rows,  both  being  of  the  same 
age.  They  should  next  be  transplanted  into  the  open  nursery  ground, 
into  rows  about  two  feet  separate,  keeping  the  plants  in  the  rows  about 
four  or  five  inches  from  one  another ;  and  in  this  state  they  may  remain 
for  a  length  of  time,  according  to  the  size  that  the  plants  may  be  required; 
that  is,  if  the  plants  are  not  wished  to  be  large,  two  years  in  the  rows  may 
be  enough,  but  in  no  case  less ;  and  if  the  plants  are  required  to  be  large, 
three  and  even  four  years  in  the  rows  may  be  no  more  than  su£Scient 

The  oak,  the  first  year  after  being  transplanted,  makes  very  little  pro- 
gress, merely  establishing  its  roots  in  the  ground.  The  second  year  it  sends 
out  new  shoots,  and  the  third  grows  vigorously.     Where  it  is  intended  to 


THE  OAK.  163 

have  plants  of  a  pretty  large  size  for  any  particular  purpose,  tbey  ought  to 
be  traDsplanted  rather  widely  in  the  nursery  rows — say  at  &om  Mx  to  nine 
inches ;  and  if,  at  that  distance  in  the  rows,  they  be  allowed  to  remun 
for  four  years,  they  will  be  veiy  good  plants  indeed.  It  is  a  good  plan,  in 
aU  cases  of  cultivating^  the  oak,  to  prune  the  plants  in  the  spring  before 
lifting  them ;  that  is,  if  it  be  intended  to  lift  plants  ftom  the  uurseiy  rows 
Fia.  55.  Fia.  67. 


in  the  month  of  November,  they  should  be        ^^"^  ^  ' 

pnmed  in  April,  which  is  a  great  means  of 
preserving  the  health  of  the  plants,  and  keep- 
ing them  in  proper  shape. 

366.  Qiiercua  cerria,  mossy  -  cupped,  or 
Turkey  oak. — ^The  specific  character  of  this 
tree,  according  to  Smith,  is :  Leaves  on  very  short  stalks,  ob- 
long, deeply  and  unequally  pinnatifid ;  hairy  beneath  ;  lobes  lan- 
ceolate, acute,  somewhat  angular.  Stipules  longer  than  the  foot- 
stalks. Calyx  of  the  frait  hemispherical,  bristly.  In  order  to  make  this 
description  more  clear,  we  give  Figures  55,  56,  and  57,  which  represent  the 
form  of  the  leaf;  that  of  the  seed  with  its  bristly  calyx ;  and  tliat  of  the 
stipules  on  the  young  wood. 
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367.  This  oak  is,  as  well  as  the  common  British  ones,  a  deciduous  tree, 
growing  to  nearly  the  same  height — viz.  from  fifty  to  one  hundred  feet, 
according  to  soil  and  situation.  It  is,  however,  a  more  rapid  growing  tree 
than  either  of  the  sorts  described,  but  is  comparatively  worthless  as  a 
timber  tree,  being  very  brittle  in  the  texture  of  its  wood.  It  is  a  native  of 
Italy,  Spain,  Austria,  and  the  Levant,  and  is  found  to  grow  well  in,  and  to 
stand  the  climate  of,  Britain.  It  forms  a  beautifiilly-spreading  and  partly 
drooping  branched  tree  standing  singly  on  a  park,  and  is  indeed  very  orna- 
mental among  other  trees  of  a  more  upright  habit  of  growth ;  but  it  does 
not  resist  storm  or  high  winds  well,  as  in  such  circumstances  it  is  very  apt 
to  have  its  limbs  injured  and  broken. 

368.  We  cannot,  however,  say  much  as  to  the  quality  of  the  timber  of 
this  tree  as  grown  in  this  country,  as  it  is  only  about  one  hundred  years 
since  it  was  introduced,  and  as  from  this  we  have  no  proper  experience  of 
the  timber  of  it  when  matured.  In  short,  there  ore  as  yet  few  or  no  really 
matured  specimens  in  the  country,  so  that  we  have  no  sound  experience  in 
regard  to  its  timber  qualities ;  but  this  seems  certain,  that,  comparing  it 
with  the  British  oak  of  the  same  age,  its  timber  is  very  inferior. 

369.  The  tree  ripens  its  seeds,  on  the  average  of  years,  well  in  this 
country,  and  especially  in  England,  where  a  supply  can  generally  be  had. 
Plants  raised  from  the  seed  are  very  subject  to  sport — ^that  is,  to  run  off 
into  varieties  somewhat  different,  either  in  leaf,  in  seed  calyx,  or  in  the 
general  habit  of  the  whole  tree ;  and  when  a  certain  variety  is  wanted  to 
be  extended  it  is  generally  increased  by  grafting,  either  on  stocks  of  the 
same  species,  or  on  the  common  British  oak.  In  fact,  it  is  chiefly  by 
grafting  that  this  tree  is  propagated,  as  by  this  mode  nurserymen  find  they 
can  produce  the  exact  variety  wanted. 

370.  The  Quercus  ilex,  or  evergreen  oak,  is  thus  described  by  Willdenow: 
Leaves  ovate-oblong,  acute,  coriaceous,  entire  or  serrated;  hoaxy  beneath. 
Bark  even.    Nut  ovate.    Figures  58,  59,  and  60  will  more  clearly  describe 
this  to  the  inexperienced  in  botanical  terms.    (The  artist,  by  mistake,  has 
drawn  Fig.  60  too  large — it  was  intended  to  correspond  in  size  with  Fig.  59.) 
The  tree  is  a  native  of  the  south  of  France,  Spain,  and  Italy ;  but  it  grows  well 
and  attains  large  si^e  in  the  south  of  England  or  in  Ireland,  and  even  in 
Scotland  it  attains,  in  &vourable  situations,  no  mean  dimensions ;  but  gen- 
erally speaking,  at  best,  it  is  only  a  very  large  bush,  seldom  or  never  attain- 
ing what  may  be  called  timber  size.     But  it  has  one  advantage  iu  point  of 
ornament,  it  becomes  clothed  from  the  ground  to  the  top  with  a  dense  mass 
of  branches  and  leaves,  which  gives  it  a  peculiarly  striking  effect.    This  is 
when  it  stands  alone  and  unencumbered;  for  I  have  seen  it  form  a  cslean 
stem  of  some  dimensions  when  confined  among  other  trees.     I  know  of  no 
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tree  so  impatient  of  wet  in  the  sabsoC,     It  ia  stai  to  be  a  long-lived  tree, 
and  to  continue  growing  for  some  hundreds  of  years.    It  stands  well  against 
Fia-  68.  Fro.  SB. 


the  searbreexe,  and  eren  seems  to  luxuriate  in  it.  This  is  proved  from  the 
fact  of  there  being  considerable  quantities  of  the  tree  grown  on  many  parts 
of  the  sea-coaat  on  the  west  of  England.  It  is  propagated  from  the  acorns, 
which  are  generally  procured  from  the  Continent.  I  know  of  no  tree  more 
difficult  to  transplant  with  success,  as  its  roots  are  generally  of  the  carrot 
sort,  with  few  fibres.     It  thrives  best  in  a  light,  dry,  and  deep  soil. 

SECTION  in. THE  ABB  :   ITS  HABFT  AND  PECDLIABITIES. 

371-  The  Ash  (Fraxinue)  belongs  to  the  natnral  order  Oleacem  ;  and 
according  to  the  Linn,  fiystem,  to  Polygamia  Bicetna.  According  to  Don, 
the  character  of  the  genus  is :  Flowers  polygamous.  Calyx  none,  or  four-. 
parted,  or  four-toothed.     Corolla  none.     Stamens  two  in  the  male  flowers. 
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Anthers  sessile,  or  on  short  filaments,  dehiscing  outwardly.  Female  flowert 
the  same,  except  that  they  have  no  stamens,  but  have  each  a  pistil  that 
has  a  bifid  stigma.  Fruit,  or  samara^  two-celled,  compressed,  winged  at 
top.   Cells  one-seeded. 

372.  There  are  many  distinct  species  of  the  ash,  several  of  them  bmg 
natives  of  North  America,  and  others  of  the  continents  of  Europe  and 
Asia ;  but  all  of  them,  in  our  country,  attain,  under  the  most  fevourable 
circumstances,  only  trifling  dimensions  as  compared  with  the  Frdxinus 
JExcelsior,  or  common  ash,  which  is  a  native  of  Britain,  and  perhaps  the 
most  useful  of  our  hardwood  timber  trees  for  general  purposes,  if  we 
except  the  oak. 

373.  According  to  Don,  the  specific  character  of  this  tree  is :  Leaflets 
almost  sessile,  lanceolate-oblong,  accimiinate,  serrated,  cuneated  at  the  base 
Flowers  naked.  Samara  obliquely  emarginate  at  the  apex.  The  leaves  have 
generally  five  pairs  of  leaflets,  but  sometimes  six.  The  flowers  are  pro- 
duced in  loose  spikes  from  the  sides  of  the  branches.  On  some  there  are 
only  female  flowers ;  on  others,  hermaphrodite  ones ;  and  on  others,  male 
ones ;  ^hile  on  some  trees  the  flowers  are  found  in  two  of  these  states,  or 
in  all  of  them.  This  tree,  like  the  Turkey  oak,  sports  a  good  deal  in  its 
habit  of  growth,  and  hence  there  are  what  may  be  called  varieties  of  it ; 
but  they  are  mere  varieties,  apparently  affected  by  soil  and  situation,  there- 
fore I  need  only  refer  to  the  fact  - 

374.  In  duration,  the  common  ash  tree  is  superior  to  many  of  our  hard- 
wood trees,  there  being  instances  of  them  nearly  three  hundred  years  old 
in  Scotland ;  and  upon  many  estates  there  are  ash  trees  known  to  be 
above  two  hundred  years  old,  and  yet  apparently  in  good  health. 

375.  Many  object  to  the  ash  being  introduced  into  modem  landscape  on 
account  of  the  lateness  of  the  tree  in  coming  into  leaf,  that  being  generally 
about  the  first  week  of  June,  by  which  time  most  other  trees  are  in  almost 
full  leaf,  itself  standing  alone  bare,  and  apparently  in  the  midst  of  winter. 
This  objection  is,  in  my  opinion,  very  superficial,  and  unworthy  of  being  of 
any  weight ;  for  this  very  peculiarity  of  the  tree  gives  it  an  interest  in  the 
eye  of  refined  taste,  which  is  not  to  be  found  in  any  other  tree;  for  what  is 
more  pleasing  than  to  see,  at  a  time  when  aU  other  trees  are  in  fiillleaf;  the 
ash  first  swelling  its  large  black  buds,  and  unfurling  its  leaves  to  the  summer's 
sun  ?    Another  objection  formed  against  the  introduction  of  the  ash  into 
the  park  is,  that  it  is  the  first  tree  to  lose  its  leaves  in  the  autumn.     This 
is  indeed  true,  for  the  first  frost  of  winter  causes  its  leaves  to  undo  thdr 
hold  and  to  fall  to  the  earth ;  but  in  this  also  there  is  more  pleasure  than 
disappointment ;  for  while  most  other  trees  upon  the  lawn  have  had  their 
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leaves  deadened  and  hardened  by  the  approach  of  winter,  the  ash  retains 
the  verdure  of  its  foliage  to  the  last,  and  throws  it  off  at  once,  rather  than 
submit  to  have  it  dangling  of  a  sickly  hue.  And  even  when  the  tree  is 
newly  stripped  of  its  leaves,  its  appearance  here  and  there  as  a  leafless 
naked  tree,  contrasts  well  with  the  masses  of  sickly  foliage  upon  the  adjoin- 
ing trees ;  therefore  I  must  say  that  I  admire  the  ash  as  a  lawn  tree  for 
the  very  reasons  that  others  object  to  it.  Apart,  however,  from  the  late- 
ness of  the  tree  in  coming  into  leaf,  and  its  being  suddenly  stripped  of 
its  foliage  in  the  autumn,  the  ash  is  to  be  admired  as  a  stately  proportion- 
able tree,  and  is  well  worthy  of  a  place,  to  a  certain  extent,  in  every 
British  landscape. 

376.  The  natural  habit  of  the  ash  is  that  of  a  tall  tree  of  first-rate  mag- 
nitude, but  inclined  to  grow  tall  rather  than  to  great  girth  of  stem.  In 
plantations  of  a  very  moderate  thickness,  this  tree  is  extremely  apt  to  run 
up  to  a  great  height  without  taking  a  proportionable  girth  along  with  its 
height ;  but  when  the  plantation  in  which  it  grows  is  kept  rather  thin  and 
aiiy,  the  side  branches  are  easily  checked,  and  excellent  tall  timber  is 
formed.  When  growing  in  a  park  or  open  lawn,  the  ash  forms  a  large- 
headed  tree  of  imposing  effect ;  and  in  this  case  a  large  stem  is  generally 
formed,  quite  in  proportion  to-  the  massy  top.  At  first  the  branches 
of  the  ash  grow  from  the  body  of  the  tree  at  an  acute  angle ;  but  the 
branches,  as  they  increase  in  weight,  incline  gradually  to  hang  down 
towards  the  extremities,  giving  the  tree,  when  of  mature  age,  a  very 
graceful  outline. 

377.  There  are  instances  of  the  ash  attaining  a  very  great  size.    There 
is  one  I  believe  still  growing  at  Camoch  House,  in  Stirlingshire,  said  to  be 
about  ninety  feet  high,  with  a  circumference  of  thirty-one  feet  at  the 
ground ;  and  upon  the  estate  of  Amiston  there  are  ash  trees  fifteen  and 
sixteen  feet  in  circumference.    But  trees  of  such  large  dimensions  are  not 
numerous ;  neither  is  it  necessary  that  the  ash  should  attain  such  a  large 
growth,  considering  that  smaller  trees  always  yield  much  better  timber.   A 
peculiar  characteristic  of  this  tree  is,  that  the  quality  of  the  wood  is  always 
the  better  from  being  rapidly  grown  ;  at  least  in  so  far  as  regards  its  imme* 
diate  use,  it  being  always  increased  in  toughness  of  fibre  by  the  rapidity  of 
its  growth  (but  perhaps  not  in  the  durability  of  its  timber),  the  opposite  of 
which  is  the  case  with  most  other  trees.    I  have  often  had  occasion  to  ob- 
serve, in  the  cutting  up  of  ash  timber,  that  the  wood  of  trees  which  grow 
upon  very  poor  soils,  and  which  of  courae  had  grown  slowly,  was  brittle  in 
the  grain ;  and  I  have  been  informed  by  carpenters,  that  when  such  wood 
is  used  for  any  puipose,  it  is  much  sooner  affected  by  rot  than  the  wood 
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of  trees  grown  with  moderate  rapidity  upon  a  good  soil;  bat  where  the 
growth  has  been  maintained  vigorously  throughout,  the  timber  will  be 
found  tough,  elastic,  and  durable ;  and  this  more  particularly  if  it  has  been 
freely  exposed  to  the  air,  and  not  drawn  up  too  much  in  the  heart  of  a 
plantation. 

878.  There  is  none  of  our  forest  trees  the  wood  of  which  can  be  applied 
to  so  many  different  useful  purposes  as  that  of  the  asL  As  to  its  tough- 
ness and  elasticity,  no  tree  grown  in  our  woods  can  be  compared  to  it  As 
an  example  of  this  property,  it  is  only  necessary  to  look  to  the  articles 
made  from  it  by  the  sievewright  and  the  basket-maker,  in  whose  hands 
the  ashwood  bends  like  a  piece  of  wire. 

No  wood  can  answer  the  purpose  of  handles  for  agricultural  and  other 
implements  so  well  as  the  ash.  The  coach-maker  and  the  wheelright  could 
not  have  it  properly  replaced  in  their  business  by  any  other  of  our  home 
timber;  nor  is  any  wood  so  well  adapted  for  boat-oars.  For  all  these 
purposes  tradesmen  find  the  wood  in  its  best  state  when  from  forty  to  sixty 
years  old ;  but  this  of  course  must  in  a  great  measure  depend  upon  the 
nature  of  the  soil  upon  which  it  may  have  been  grown.  In  general  cases, 
however,  I  have  observed,  that  an  ash-tree  much  above  sixty  years  old  has 
considerably  lost  its  toughness,  and  is  not  commendable  for  purposes 
requiring  elasticity,  unless,  indeed,  the  soil  on  which  it  grows  is  of  a  strong 
loamy  nature,  and  well  adapted  to  the  tree. 

379.  Next  to  the  larch,  I  consider  the  ash  the  tree  which  comes  in  to  pay 
the  planter  at  the  earliest  date.    I  have  myself  cut  down  young  thinnings 
of  ash  under  thirty  years  of  age,  for  which  I  received  2a  64  per  foot  for 
handle  wood ;  and  I  may  observe,  that  ash  in  its  young  state  is  equally 
answerable  for  handles  as  the  tree  of  sixty  years  of  age  ;  this  being  a  parti- 
cular property  of  the  wood.    There  is  no  sort  of  coppice-wood  more  profit- 
able at  the  present  time  than  that  of  ash.     I  have  sold  young  ash-sudLers, 
of  two  years  old,  for  Is.  6d.  per  hundred :  these  were  used  for  baskets, 
crates,  and  barrel-hoops :  and  from  a  coppice  of  seventeen  years  old,  I  have 
taken  a  vast  number  of  pick-handles — ^which  at  once  shows  that  the  ash,  as 
a  coppice-wood  alone,  is  a  very  profitable  timber,  in  which  form  it  is  in 
many  districts  of  England  much  cultivated,  it  being  there  cut  over  at  stated 
intervals  and  sold  for  walking-sticks,  hop -poles,  hoops,  crates,  hurdles, 
handles,  &c.  &c.    In  order  to  keep  up  a  supply  for  these  different  purposes, 
which  of  course  require  different  sizes,  the  coppice  plantations  are  laid  off 
into  separate  portions,  each  portion  being  cut  over  at  a  certain  period  as 
may  be  found  to  answer  a  demand  for  a  certain  purpose. 

I  have  calculated  that,  upon  the  estate  of  Amiston,  where  coppice  sells 
but  moderately  as  compared  with  many  districts  in  England,  an  acre  of  ash 
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coppice  at  four  years  old,  from  the  stool,  is  worth  ^12,  making  the  ralne  of 
the  crop  per  acre,  per  amium,  ^3  ;  and  that  upon  a  soil  of  very  moderate 
capabilities.  None  of  our  forest  trees  make  bo  good  fire-wood  as  the  ash  ; 
and,  what  is  remarkable,  it  boms  well,  although  wet  and  fiill  of  sap. 

380.  The  foliage  of  the  ash  is  of  a  beautjfnl  light-green  colour,  and  is 
what  is  termed  by  botanists  pinnate,  or  winged ;  and  each  leaflet  is  lanceo- 
late-oblofig,  tapering  to  a  point,  and  serrated  upon  the  edges.  (See 
Kg.  61.) 


Ilie  young  shoots  are  jlaMened,  of  a  very  brittle  textnre,  and  are  furnished 
ivith  very  prominent  dark-coloured  buds.    (See  Fig.  62.) 

381.  The  ash  is  propagated  by  seeds,  which  are  enclosed  in  what  is 
termed  gamaras,  or  keys,  which  are  generally  ripe  for  gathering  in  the 
month  of  October.  When  gathered  for  the  purpose  of  sowing,  the  seeds 
should  be  mixed  with  a  quantity  of  dry  sand  or  light  dry  earth,  in  which 
fliey  should  be  kept  all  winter,  in  order  to  rot  off  the  outer  coat ;  and  in 
order  the  more  eSectaally  to  insure  this,  the  whole  mass  of  seeds  and  sand 
should  be  turned  several  times  during  Uie  winter.     In  March,  the  seeds 
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should  be  sown  in  rows  rather  thinly,  as  they  are  sure  to  come  up  thickly 
and  confine  one  another  if  this  point  be  not  attended  to.  In  the  following 
spring  the  plants  will  be  ready  for  being  transplanted  into  the  nursery- 
rows,  which  may  be  fifteen  inches  one  from  another,  and  five  inches  plant 
from  plant  in  the  rows.  When  the  plants  have  stood  two  years  in  the 
nursery-rows,  they  will  be  ready  for  planting  out  into  the  forest  grounds. 
The  circumstances  which  are  found  favourable  to  the  healthy  and  M 
development  of  the  ash,  are,  as  regards  soil,  a  good  strong  loam,  rather  rich 
than  otherwise,  and  rather  moist  than  dry ;  that  is,  the  ash  does  not 
disagree  with  a  little  moisture,  provided  that  this  moisture  have  free  and 
ready  access  away  fi:om  the  roots,  and  is  not  liable  to  remain  in  the  least 
degree  stagnated.  I  have  often  seen  the  ash  of  considerable  dimensions 
upon  bare  rocks :  in  such  cases  the  roots  of  the  tree  get  into  the  seams 
of  the  rock,  and  are  watered  by  the  moisture  which  descends  between  the 
strata. 

882.  Until  I  turned  my  attention  very  particularly  to  the  different  soils 
most  suitable  to  the  growth  of  the  different  species  of  our  hardwood  trees, 
I  used  to  think  that  ash,  and  indeed  any  other  hardwood  tree,  would  not 
succeed  to  any  profitable  purpose  upon  a  moss  soiL  But  now  that  I  have 
examined  plantations  upon  very  many  estates,  I  find  that  ash,  as  a  coppice, 
succeeds  well  upon  a  soil  of  very  deep  moss.  I  have  never,  indeed,  seen  the 
ash  attain  a  good  timber  size  in  a  moss  soil ;  but  as  coppice,  cut  down  at 
periods  of  from  ten  to  twenty  years,  I  have  seen  it  in  excellent  condition 
there ;  and  when  not  allowed  to  remain  uncut  above  fifteen  years,  the  parent 
stocks  keep  in  very  good  health,  and  will  produce  many  crops  in  succession; 
but  if  allowed  to  grow  uncut  to  a  period  much  beyond  fifteen  years,  the 
stocks  are  very  apt  to  become  exhausted,  and  fail  to  produce  a  profitable 
return. 

Another  point  relative  to  this  is,  that  I  have  observed  that,  if  ash  be 
planted  upon  a  moss  soil,  in  an  exposed  situation,  it  will  not  succeed  well 
even  as  a  coppice ;  but  if  the  situation  be  one  moderately  sheltered,  the 
success  will  be  good.  This  suggests  to  us  that,  in  order  to  convert  a  moss 
into  a  profitable  ash  coppice,  it  is  only  necessary  to  produce  shelter  by 
having  the  moss  ground  surrounded  by  other  trees;  and  if  a  few  spruce 
firs,  which  also  grow  well  in  mossy  soil,  be  planted  among  the  ash  to 
act  as  nurses,  the  coppice  will  be  got  the  sooner  to  succeed.  The  ash  is 
fonder  of  shelter  than  most  of  our  hardwood  trees,  although  I  do  not 
mean  to  say  that  the  ash  is  not  a  hardy  tree ;  I  mean  that,  in  order  to 
have  it  of  tall  and  large  dimensions,  it  is  necessary  to  give  it  a  sheltered 
situation ;  for  when  on  an  exposed  site  it  is  more  apt  to  become  branchy 
and  large-topped  ;  therefore,  to  grow  it  well,  it  is  an  advantage  to  plant  in 
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a  glen  or  hollow,  or  in  the  interior  of  a  large  plantation.  Many  object  to 
the  ash  being  introduced  into  a  forest  among  other  trees,  because  they  say 
that  it  is  so  apt  to  lash  other  trees  by  its  branches  and  top  ;  but  from  this 
I  have  never  seen  any  evil  arise.  And  it  is  my  opinion,  that  even  among 
oaks,  which  may  be  planted  as  a  permanent  tree^  the  ash  answers  well  as  a 
secondary — being,  when  thinned  out  from  among  the  oaks  under  thirty 
years  old,  of  infinite  advantage  for  many  purposes,  and,  moreover,  paying 
weE 


SECTION  IV. — DESCRIPTIVE  CHARACTER  OP  THE  ELM  I    ITS  HABIT  AND 

PECULIARITIES. 

383.  The  Elm  {UVmus)  belongs  to  the  natural  order  TJjmJlC&m\  and 
according  to  the  LiNN.  System,  to-  Pentandria  Digynia,  The  descriptive 
character  of  the  genus,  according  to  Don,  is :  Flowers  in  lateral  groups, 
proceeding  from  peculiar  buds,  and  protruded  before  the  leaves ;  bisexual ; 
monoecious.  Calyx  reddish,  distinct  from  the  ovary,  top-shaped  or  bell- 
shaped,  of  one  piece,  but  haviug  5  or  4-8  segments,  which  imbricate  in 
aestivation ;  remaining  until  the  fruit  falls.  Stamens  as  many  as  the  seg- 
nienta  Style  short  or  wanting.  Stigmas  two,  acuminate.  Fruit  a  samara, 
with  a  membranous  wing. 

384.  There  are  several  species  of  the  Elm,  from  the  dwarf  sort,  TJlmu^ 
pumila,  a  native  of  Siberia,  which  grows  only  two  feet  high,  to  the  Ulmus 
CoTTipestris,  or  English  elm,  which  often  attains  the  height  of  one  hundred 
feet.  There  are  also  several  species,  natives  of  North  America,  which 
are  timber  trees  of  an  inferior  size,  and  are  not  cultivated  in  Britain  for 
the  sake  of  their  timber,  but  merely  kept  in  the  shrubberies  as  ornamental 
plants. 

Sir  J.  E  Smith  enumerates  five  species  of  our  British  elms — ^namely, 
U,  Campestris,  U.  Tvherosa,  U.  Major,  U.  Montana^  and  U,  Olabra. 
But  as  many  botanists  differ  upon  this  point,  it  may  be  very  proper 
to  refer  them  to  two  distinct  species — TJlmus  Campestris,  and  U.  Mtm* 
tana  ;  the  rest  being  merely  varieties  of  these  two  distinct  species.  There- 
fore we  will  commence  our  observations  with  the  U,  Campestris,  or  English 

elm. 

385.  The  specific  character  of  this  tree,  according  to  Smith,  is :  Leaves 
doubly  serrated,  rough.  Flowers  nearly  sessile,  four-deft  Samara  oblong, 
deeply  cloven,  glabrous. 

386.  It  is  a  timber  tree  of  the  first  magnitude,  and  supposed  by  some  a 
native  of  England,  where  it  is  found  in  great  perfection,  adorning  the  parks 
and  lawns  of  proprietors.    It  is  also  a  very  common  hedgerow  timber  in* 
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miiny  parts  of  England ;  as,  for  instance,  in  the  vaDey  of  the  Seyem,  where 
it  may  be  seen  in  great  perfection.    It  is  generally  admitted  to  be  one  of 
the  tallest  and  finest  of  our  European  timber  trees  for  park  scenery,  and 
lives  to  a  considerable  age.     There  are  a  number  of  them  upon  the  park  at 
Amiston  considerably  above  one  hundred  years  of  age,  and  some  of  them 
containing  above  one  hundred  and  fifty  cubic  feet  of  timber.    However,  it 
appears  to  me  that  the  most  profitable  age  of  the  tree  for  timber  is,  gene- 
rally speaking,  from  eighty  to  ninety  years :  the  wood  of  the  tree  is  then  in 
its  best  condition,  and  after  that  age  it  will  not  increase  materially  in  the 
bulk  of  its  timber.    The  English  elm  is  of  a  tall,  straight  habit  of  growth, 
generally  maintaining  that  habit  to  the  veiy  top  of  the  tree,  and  by  no 
means  apt  to  spread  out  into  large  limbs,  as  is  the  case  with  the  27.  Mon- 
tana ;  and  this  constitutes  its  fine  effect  when  grown  singly  upon  a  lawn. 
However,  I  have  seen  instances  of  this  tree  spreading  very  much  to 
branches,  particularly  if  it  be  grown  upon  an  exposed  situation;  and  I  may 
refer  to  one  upon  the  lawn  at  Amiston,  which  contains  nearly  two  hundred 
cubic  feet  of  timber,  which  rises  with  a  bole  only  about  eight  feet  high  and 
fotir  feet  in  diameter,  and  then  diverges  off  into  branches  of  large  dimen* 
sions,  making  a  tree  of  most  picturesque  beauty  and  singular  appearance, 
but  out  of  character  of  the  general  habit  of  the  species,  and  more  resem- 
bling a  massive  oak  at  a  distance  than  an  elm.      The  English  elm  is 
a  rapid-growing  tree,  and  frequently  reaches  the  height  of  eighty  feet  in 
as  many  years.    I  am  surprised  that  this  tree  is  so  little  cultivated  in  Soot- 
land  :  indeed  there  exists  a  strong  prejudice  against  the  quality  of  its  wood, 
which  in  Scotland  is  reckoned  inferior  and  worthless  as  compared  with  the 
Scots  elm,  or  U.  Montana  ;  and,  for  many  purposes,  this  must  be  admitted 
to  be  the  case.    I  have  sold  it  in  Edinburgh,  where  I  could  not  get  more 
than  Is.  6d.  per  foot  for  it ;  while  for  Scots  elm  of  the  same  age  I  readily 
got  28.  3d.  per  foot    The  reason  that  wood  merchants  give  for  the  low 
value  set  upon  the  wood  of  this  tree  is,  that  it  is  what  they  term  cross- 
grained,  or,  in  other  words,  it  is  not  tough  in  longitudinal  fibre :  this  is 
decidedly  the  case  as  compared  with  the  Scots  elm,  and  indeed  constitutes 
the  most  striking  difference  between  the  wood  of  the  two  trees ;  that  is, 
the  wood  of  the  English  elm  is  particularly  strong  in  what  is  termed 
lateral  fibre,  but  deficient  in  longitudinal  adhesion  of  fibre,  while  the 
Scots  elm  is  the  contrary ;  and  in  this  peculiarity  the  Scots  elm  resembles 
the  quality  of  the.  wood  of  the  ash  more  than  any  other  tree,  being  easily 
split  up  longitudinally.     During  my  own  experience  as  a  forester  in 
Scotland,  I  have  never  been  able  to  sell  this  sort  of  wood  to  any  extent, 
although  I  have  frequently  had  it  for  sale ;  the  only  purpose  to  which 
it  is  applied  in  Scotland  being  in  the  making  of  blocks,  and  naves  for 
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wheels.  From  ita  great  lengtli  it  is  Very  frequently  used  in  England  for 
the  keels  of  large  ships,  as  well  as  for  country  purposes  in  general ;  and 
indeed,  there  it  is  a  great  favourite  for  its  timber,  as  well  as  for  its  oma- 
mental  appearance. 

387.  The  English  elm  is  easily  distingaisbed  fixim  the  Scots  by  having 
the  young  shoots  of  a  slender  form,  and 

those  of  the  last  year  sprin^g  alter- 
nately upon  each  aide  of  the  preceding 
young  sbootsL  See  Fig.  63.  The  leaves 
also  all  spring  &om  the  young  shoots  in 
an  alternate  manner;  and  when  these 
are  off  in  the  winter  season,  the  weak, 
slender,  and  regular  appearance  of  the 
young  wood  contrasts  beaatifdlly  with 
the  rugged  appearance  of  the  bark  upon 
the  old  wood,  and  pves  the  branches 
alt<^tber  a  light  and  aiiy  appearance. 
The  leaves  (Fig.  61)  are  small  as  com- 
pared with  those  of  the  U.  Montana  ; 
they  are  doubly  toothed  or  serrated, 
rough  and  hard  to  the  touch,  and  of  a 
beautiful  dark-green  colour,  and  unequal 
at  the  base,  whlcli  is  a  particular  char- 
acteristic of  all  the  different  species  of 
Uie  elm.  It  is  very  seldom  that  this 
tree  ripens  its  seeds  in  Britun,  that 
occurring  only  in  favourable  seasons.  ""•  "•*■ 

Por  my  ovm  part,  I  have  never  seen  it 

ripen  its  seeds  in  Scotland,  which  te  me,  i 

at  least,  is  an  evident  proof  of  its  not 
being  a  true  native  of  Britain,  as  many 
suppose 

388.  As  the  English  elm  veiy  seldom 
ripens  its  seeds  in  Britain,  the  tree  is 
propagated  by  suckers  from  the  roots  of 
old  trees,  which  are  had  in  abundance, 
or  by  layers,  which  is  the  method  by 
-wliich  the  best  plants  are  procured,  and 

is  the  plan  adopted  in  all  public  nurseries  for  the  propagating  of  this 
tree.  And  in  this  place  it  may  be  proper  to  show  bow  the  work  is 
done. 
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The  process  of  Uyering  consists  in  having,  first,  a  piece  of  ground  planted 
at  about  six  feet  apart,  with  plants  of  the  English  elm,  or  any  other  tiee 
that  it  may  be  desirable  to  propagate  in  this  way.  When  these  ba,ve  stood 
for  two,  or  perhaps  three  years,  in  order  to  gain  sufBcient  strength,  they  are 
cnt  over  to  within  three  or  four  eyes  of  the  ground,  in  the  same  manner  u 
a  bed  of  osiers  when  the  eyes  have  pushed  out  shoots  of  one  year's  growth. 
They  are  in  the  antumn,  when  these  shoots  are  ripe,  fit  for  layering.  In 
layering  the  shoots  which  are  meant  to  become  young  plants  or  trees,  all 
the  ground  round  about  the  plants  is  finely  dug,  and  made  perfectly  clean 
from  weeds  of  eveiy  description,  all  stones  being  also  taken  out  When 
the  ground  has  been  thas  prepared,  the  young  shoots  are  bent  down  rega- 
arly  round  the  patent  stool  (see  Fig.  65)  into  the  earth,  and  are  kept  in 
-^  „  their  place  by  small  wooden  p^ 

a  a,  and  covered  with  soil  about 
four  inches  deep  at  the  part  bent 
into  the  ground.    The  top  part  of 
each  shoot  6  6  is  turned  up  in  an 
upright  direction  out  of  Uie  soU, 
and  in  a  few  months  the  ptut  which 
is  buried  in  the  soil  c  c  takes  root, 
when  of  course  each  shoot  becomes  a  perfect  plant  in  itself,  and  may  be 
removed  in  the  autumn  following  with  all  the  fibrous  roots  attached,  when 
they  are  planted  out  into  nursery  lines,  in  order  to  gtun  more  strength 
before  being  put  out  into  the  forest  ground.      Great  care  must  be  ob- 
served in  cutting  away  the  young  and  newly-root«d  plants  from  the 
parent  stem ;  and  before  the  spade  is  put  into  the  ground  in  order  to 
loosen  their  roots  from  the  soil,  they  should  all  be  cut  away  &om  the  parent 
by  using  a  sharp  knife,  taking  care  not  to  pull  up  the  shoot  in  the  act  of 
cutting;     When  the  young  plants  have  been  all  taken  away,  the  stools 
should  have  all  the  stumps  of  the  branches  which  were  cut  off  taken  away, 
and  young  shoots  will  proceed  from  the  cut  parts  the  following  spring, 
which  again  will  answer  for  layers  in  the  autumn,  aaaXd:  this  process 
goes  on  successively;  each  summer's  shoots  which  rise  upwards  are  in  tbe 
autumn  laid  down  in  order  to  become  new  plants  ;  and  whUe  these  an  in 
tbe  act  of  making  roots,  the  parent  stool  is  again  employed  sending  up  a 
new  supply  of  shoots  to  succeed  them.     A  particular  point  to  attend  to  in 
the  rmsing  of  young  trees  by  layers  is  to  keep  the  ground  particularly  clear 
of  weeds ;  and  when  a  severe  drought  sets  in,  the  ground  should  be  liberally 
watered,  in  order  to  encourage  the  rooting  of  the  young  plants.     This  tree, 
on  account  of  not  ripening  its  seeds  in  this  country,  is  always  sold  at  a  high 
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price  as  compared  with  our  other  forest  trees,  which  is  a  great  reason  why 
it  has  never  been  extensively  planted  in  Scotland,  even  laying  aside  the 
prejudice  that  exists  as  to  the  quality  of  its  wood.  It  is  seldom  introduced 
as  a  forest  tree  into  any  of  our  profitable  plantations  in  Scotland ;  for 
although  it  is  of  an  upright  habit,  and  would  answer  well  as  a  nurse  among 
others,  its  place  in  that  respect  is  better  and  more  profitably  occupied  by 
the  larch,  which  is  a  wood  much  sought  after,  and  which  will  pay  the 
planter  better  than  any  other  tree  when  used  as  a  temporary  nurse. 

389.  The  English  elm  is  not  a  tree  that  requires  a  rich  soil  to  bring 
it  to  a  large  size.  I  have  seen  it  of  considerable  dimensions  upon  a  very 
light  gravelly  soU  ;  and  I  have  also  seen  good  trees  of  this  species  upon  a 
strong  clay  ;  but  a  strong  sandy  loam  appears  to  be  the  soil  in  which  the 
tree  attains  its  greatest  dimensions. 

390.  The  Ulmus  Montana,  Soots  or  Wych  Elm.  The  specific  charac- 
ter of  this  tree  is  thus  stated  by  Smith :  Leaves  pointed,  rough,  broad, 
and  doubly  serrated  Flowers  on  longish  peduncles  loosely  tufted,  5-6  deft. 
Samara  somewhat  orbicular,  slightly  cloven,  naked  Branches  drooping  at 
their  extremities ;  their  bark  smooth  and  even. 

391.  It  is  without  dispute  a  native  of  Scotland,  and,  indeed,  of  Britain 
generally.  It  is  found  delighting  in  deep  glens,  among  decaying  rocks, 
by  the  sides  of  water-courses,  where  it  forms  trees  of  the  first  magnitude 
This  tree,  when  left  to  itself  in  an  open  park  or  lawn,  forms  one  of  the 
most  picturesque  and  beautiful  imaginable.  It  may,  indeed,  often  be  sur- 
passed by  its  neighbour  the  English  elm,  in  regard  to  its  height  and  clean- 
ness of  trunk ;  but  it  cannot  be  surpassed  in  the  general  effect  of  its  out 
lina  It  in  all  cases  stands  imrivalled  upon  the  lawn,  its  appearance  being 
alt4)gether  natural,  light,  and  easy.  The  English  elm  has  a  stifT,  unbending 
oatline :  the  Scots  elm  is  the  opposite  of  this. 

liVlien  not  confined  by  its  neighbours,  the  Scots  elm  forms  a  large-headed 

spreading  tree,  having  its  limbs  strong  and  diverging,  which  gives  it  a 

magnificent  appearance  among  other  trees  of  a  more  stiff  character ;  and 

TFhen  the  .tree  has  arrived  at  full  maturity,  the  branches,  from  their  great 

-weighty  incline  to  hang  dovm  in  a  drooping  position  at  the  extremities, 

forming  rich  festoons  when  in  full  life.    This  is  the  habit  of  the  tree  when 

grovm  upon  an  open  park,  with  free  air  to  develop  its  branches;  but  in 

sach  a  position  it  seldom  attains  to  its  greatest  height  and  magnitude  as  a 

timber  trea    When  grown  in  the  forest,  and  where  it  has  not  so  much  free 

xoom    to  extend  its  side  branches,  its  diverging  habit  is  checked ;  but  m 

such  a  position  we  almost  always  find  it  contains  the  greatest  quantity  of 

available  timber,  and  forms  a  tree  of  first-rate  magnitude.    There  is  one 
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particularly  good  tree  of  this  sort  upon  the  lawn  behind  Amiatoa  house, 
which  has  arrived  at  full  maturity,  and  has  been  rather  drawn  np  in  its 
growing  state  among  other  trees.     It  is  eighty  feet  high,  and  three  feet 
four  inches  diameter,  sis  feet  from  the  ground; 
"'     '  and  contains  about  two  hundred  cubic  feet  of 

*  timber. 

392.  The  Scots  elm  is  easily  distinguished 
from  the  English  by  the  greater  size  of  its 
leaves :  these  are  what  is  termed  by  botanists 
rough  and  broad,  with  a  longer  point,  and 
are  more  deeply  serrated  ,than  in  the  other 
species  :  (see  Fig.  66.)  The  size  of  the  leaves 
of  this  tree  vary  much  according  to  the  healthy 
state  of  the  plant.  I  have  very  frequently 
seen  them  seven  inches  long  from  base  ta 
apex,  and  this  occurred  upon  trees  growing 
in  a  deep  rich  loam ;  but  in  general  cases  the 
leaves  are  not  more  than  from  three  to  four 
inches  long,  and,  when  handled,  feel  rough 
and  rather  bristly. 
393.  The  young  shoots  are  much  stronger,  and  altogether  more  massive 
than  those  of  the  English  elm  (see  Fig.  67),  and  are  slightly  downy.  An- 
Pjg  ffj  other  distinguishing  character  <£ 

the  Scots  elm  is,  its  producing 
no  suckers  from  its  roots,  which 
all  the  varieties  of  the  EngliA 
elm  constantly  do  ;  by  this  it  is 
easily  known,  independent  of  any 
other  peculiarity.  However,  we 
often  see  trees  of  this  species 
send  up  shoots  from  the  junction 
of  the  stem  and  the  i^oota  ;  but 
these  are  not  suckers,  properly 
speaking.  Suckers  are  shoots 
which  are  emitted  from  the  xoots 
at  a  distance  from  the  stem  of 
the  tree;  and  I  merely  advert 
to  this  in  order  that  my  mean- 
ing may  not  be  misunderstood. 
Those  trees  of  the  Scots  eha 
which  have  shoots  rising   &om 
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tbe  junction  of  the  roots  and  stem,  are  generally  in  a  bad  state  of  health ; 
such  shoots  are,  in  fact,  a  symptom  of  disease. 

394.  In  Scotland  the  wood  of  this  tree  is  much  sought  after  for  all 
country  purposes ;  such  as  cart-trams,  plough-beams,  cart  naves,  wheel- 
barrow and  cart  framing,  &c.  &a ;  indeed,  there  is  scarcely  a  purpose  to 
which  ash  is  generally  applicable,  for  which  elm  is  not  used  instead  when 
that  wood  cannot  be  got  conveniently ;  and  for  these  it  is  well  adapted , 
from  the  toughness  of  its  longitudinal  fibre.    At  present,  while  so  much 
handle  wood  is  daily  in  demand  for  railway  purposes,  I  have  sold  very 
much  of  it  in  the  form  of  pick  handles,  for  which  purpose  it  is  reckoned 
equally  as  good  and  as  durable  as  the  ash ;  except  that,  from  the  wood 
being  hard  and  closer  in  the  grain  than  the  ash,  the  workmen  complain  of 
it,  when  made  into  hapdles,  as  being  bad  for  their  hands,  the  friction  of  the 
wood  causing  them  to  blister ;  but  I  have  never  heard  any  complaints  from 
the  contractors  as  to  the  wood  not  answering  well  as  a  handle  in  place  of 
a^.     When  converted  into  this  purpose  at  our  saw-mill,  we  get  3s.  6d^ 
per  cubic  foot  for  the  wood,  which,  let  it  be  understood,  is  only  young 
thinnings  of  sis  inches  diameter,  cut  up  roughly  at  the  mill  for  the  purpose. 
The  Scots  elm,  from  the  close  adhesion  of  its  longitudinal  fibre,  is  well 
adapted  for  any  purpose  where  a  severe  cross  strain  is  necessary,  such  as 
beams  upon  which  a  great  weight  may  have  to  be  placed ;  and  indeed  it  is 
often  used  for  different  purposes  in  ship-building,  particularly  for  the  floor 
timbers  :  but  as  a  wood  where  long  endurance  may  be  required,  it  is  by  no 
means  suitable ;  and  however  good  it  may  be  as  a  tough  wood  for  many 
country  purposes,  it  is  by  no  means  one  that  will  last  long,  particularly  if 
exposed  to  the  vicissitudes  of  the  weather.    This  deficiency  of  the  Soots 
elm  I  have  often  had  occasion  to  observe,  more. particularly  in  the  case  of 
gate-posts  ;  and  in  this  respect  I  am,  from  experience,  now  aware  that  it  is 
mnch  inferior  to  the  U.  campestris,  or  English  elm,  taking  the  two  at  the 
same  age.    Again,  as  a  post  for  a  fence,  I  have  found  the  Scots  elm,  in  its 
young  state,  very  little  superior  to  the  beech,  the  wood  of  which  is  prover- 
bially of  short  duration  when  much  exposed.     Still,  however,  the  Scots  elm 
is,  i/rhea  of  good  age,  a  very  useful  wood,  and  adapted  for  a  great  variety  of 
purposes;  and  when  used  for  a  purpose  where  the  wood  can  be  kept  painted, 
it  ivill  last  a  long  time ;  but  even  when  so  treated,  I  am  convinced  that  it 
is  inferior  to  U.  campestris.     As  I  am  aware  that  there  are  many  who  say 
that  tbe  U.  montana,  or  Scots  elm,  is  in  every  respect  superior  to  the  U, 
camj?estris,  or  English  dm,  I  may  state  farther,  that  the  quality  of  both 
depends  to  a  great  degree  upon  the  nature  of  the  soil  and  situation  upon 
which  they  may  be  grown. 

When  either  of  them  is  grown  in  a  low-lying,  sheltered  situation,  and 
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upon  a  heavy,  yet  dry  and  deep  soil,  they  attain  their  greatest  bulk  as 
timber ;  but  then  the  wood  of  trees  grown  in  such  a  condition  is  generally 
brittle,  and  is  soon  affected  by  rot ;  in  fact,  few  elm  trees  grown  in  sack 
a  condition  are  found  sound  in  the  heart  if  they  have  attained  any  oonai- 
derable  age.  Where  the  elm  is  found  growing  in  a  low  sheltered  situation, 
and  upon  a  light,  deep,  and  rather  moist  soil,  the  tree  grows  very  rapidly, 
and  attains  its  greatest  perfection  as  a  tsJl,  spreading,  ornamental  tree;  but 
under  such  conditions  it  seldom  lives  long,  and  generally  is  found  to 
die  suddenly  when  rapidly  grown,  unless,  indeed,  its  roots  may  get  into 
the  banks  of  a  stream :  in  this  case  it  will  thrive  well  and  live  long  in 
almost  any  soil,  provided  that  there  is  no  stagnant  water  about  the  roots. 
The  Soots  elm,  in  order  to  have  it  in  greatest  perfection  as  a  timber  tree, 
requires  to  be  grown  in  a  soil  where  it  can  have  a  constant  supply  of  fresh 
and  pure  water  percolating  through  the  soil :  such  is  the  case  upon  the 
^steep  banks  of  rivers  ;  and  if  the  tree  has  been  grown  to  a  laige  size 
under  these  circumstances,  and  the  water  be  suddenly  drained  off  the 
ground  upon  which  it  is  growing,  the  tree  will  immediately  fall  into  bad 
bealth,  and  will  very  possibly  die  suddenly  ;  this  I  have  frequently 
observed. 

Another  peculiar  circumstance  attending  elm  trees  grown  in  a  sheltered 
place  and  upon  a  light  soil^  is,  that  they  are  generally  found  what  is  termed 
''  shaken  ; "  that  is,  the  heart  wood  of  the  tree  is  all  split  into  longitudinal 
pieces  ;  consequently  the  wood  of  such  trees  is  of  little  value.  In  situations 
twelve  hundred  feet  above  the  level  of  the  sea,  I  have  seen  good  dms 
growing  upon  a  light  and  rather  sandy  soil ;  but  at  the  same  height^  when 
the  soil  was  inclined  to  clay,  I  have  always  seen  the  elm  assume  a  low, 
spreading  habit,  and  very  apt  to  become  knotty,  and  of  little  value  as 
regards  its  timber. 

The  circumstances  which  appear  most  favourable  to  the  healthy  growth 
of  the  Scots  elm  are,  a  light  loamy  soil  upon  a  dry  bottom,  rather  deficient 
in  vegetable  matter,  which  would  produce  too  keen  an  excitement  in  the 
growth  of  the  tree,  a  free  exposure  to  the  air,  and  a  situation  upon  a  slope 
rather  than  upon  a  level,  where  a  regular  supply  of  moisture  is  likely  to  ba 
Generally  speaking,  the  English  and  Scots  elms  vrill  both  thrive  nearly 
alike  under  the  same  circumstances ;  but  the  Scots  elm  is  more  indinel  to 
a  light  soil  than  the  English  is. 

395.  The  Scots  elm  is  not  a  tree  that  should  be  planted  among  other 
hardwood  trees  in  a  forest,  unless,  indeed,  it  may  be  meant  to  stand  as  the 
ultimate  crop.  From  its  spreading  habit  it  is  very  apt  to  hurt  other  valu- 
able trees  ;  therefore,  in  planting  this  tree  in  any  plantation,  either  plant 
it  in  a  mass  by  itself,  with  firs  to  act  as  nurses  for  a  time ;  or  if  it  should 
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be  wished  otherwise,  for  the  sake  of  young  thinnings,  plant  it  but  sparingly 
among  others,  and  cut  it  away  timely  as  the  others  advance. 

396.  The  Scots  elm  is  propagated  from  seed,  which  is  found  very  plenti- 
fully upon  old  trees  from  the  middle  of  May  to  the  beginning  of  June. 
The  seed  being  very  light,  and  easily  blown  about  by  the  wind  when  fallen, 
it  should  be  gathered  by  the  hands  from  the  tree,  and  not  allowed  to  fall; 
and  when  it  is  gathered,  it  should  be  sown  immediately,  as  it  will  not  keep 
long.  It  should  be  sown  in  rows  fifteen  inches  apart  in  the  nursery,  upon 
a  fine  light  soil,  and  should  not  be  covered  to  a  greater  depth  than  half  an 
inch.  The  seeds  spring  up  very  freely  and  quickly,  and  will  be  ready  for 
planting  out  into  nursery  rows  in  the  following  spring :  in  planting  them 
into  rows,  there  may  be  twenty-four  inches  between  each,  and  the  plants 
may  stand  in  the  rows  about  four  inches  one  fix)m  another.  When  they 
have  stood  two  years,  they  will  be  ready  for  the  forest  ground. 


8BCTI0N   V. — THE  BEECH  :   ITS  HABIT  AND  PECULIARITIES. 

397.  The  beech  (Fagus)  belongs  to  the  nati;}*al  order  QoktUlCRM  ;  and 
according  to  the  linnaean  system,  to  Monoecia  Polyandria,  According  to 
Don  the  character  of  the  genus  is :  Mcde  flowers  in  stalked  drooping  heads 
dr  capitate  catkins,  three  or  four  in  each,  attended  by  minute  deciduous 
bracteas.  Each  flower  consists  of  a  5-6  deft  bell-shaped  calyx,  and  8-12 
stamens,  that  arise  from  the  bottom  of  the  calyx  and  extend  beyond  it^ 
moutL — Female  flowers,  borne  2-6  together,  within  a  pitcher-shaped  indis- 
tinctly four-lobed  involucre,  constituted  of  numerous  unequal  bracteal  scales, 
and  interior  scales,  grown  together.  Each  flower  consists  of  a  calyx, 
lengthened  into  a  laciniate  limb,  and  investing  the  ovary.    Fruit  nuts. 

398.  There  are  several  distinct  species  and  varieties  of  the  beech  in 
onr  nurseries,  and  in  cultivation,  a  few  of  which  axe  very  ornamental  in 
our  shrubberies,  particularly  the  purple  and  fern-leaved  varieties ;  but  the 
only  species  which  is  worthy  of  our  notice  here,  is  the  common  beech,  or 
Fagus  Sylvatiai,  the  specific  character  of  which  is,  according  to  Willde- 
jiovw:  Leaves  ovate,  glabrous,  obsoletely  dentate ;  ciliate  on  their  margins. 

399.  This  tree  is  generally  reckoned  a  native  of  Britain  ;  and,  indeed,  it 
is  found 'growing  naturally  in  many  old  plantations,  particularly  in  Dorset- 
sliire  and  Berkshire  in  England.  In  Scotland,  its  being  indigenous  is 
don'btful ;  but  in  old  woods  in  Scotland  where  it  has  been  planted,  young 
trees  rise  up  most  freely.  Large  plantations  of  it  have  been  made  by  the 
Sari  of  life  in  Morayshire,  where  it  grows  most  luxuriantly.    The  beech 
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is  one  of  the  most  hardy  of  all  our  hard-wood  forest  trees.  In  Devonshire, 
which  is  much  exposed  to  severe  west  winds,  no  tree  appears  to  stand 
better,  and  that  in  high  exposed  situations  upon  a  poor  thin  gravelly  soil 
In  many  high-lying  parts  of  Scotland,  where  even  the  Scots  pine  has 
failed  upon  a  thin  gravelly  soil,  I  have  seen  the  beech  grow,  and  make  an 
excellent  shelter,  and  that  near  the  sea-shore ;  which  points  out  that  it 
makes  an  excellent  tree  for  planting  along  the  sea-shore  as  a  protection  for 
the  more  valuable  forest  trees. 

400.  Besides  the  useful  property  of  being  a  hardy  tree,  the  beech  is  also 
an  extremely  ornamental  tree,  and  is  often  found  of  dimensions  far  sur- 
passing the  oak.  It  rises  generally  with  a  clear  stem  or  bole,  with  massy 
branches  spreading  almost  horizontaUy ;  and  when  in  fiill  leaf,  the  tree  has 
altogether  a  light  and  airy  appearance,  contrasting  beautifully  with  the 
sycamore  or  horse-chestnut,  which  have  a  heavy  sombre  aspect.  In  dura- 
tion as  a  tree,  the  beech  is  much  inferior  to  the  oak,  sycamore,  or  chest- 
nut ;  but  in  this  respect  it  may  be  classed  with  the  elm  and  ash  ;  and  I 
could  point  out  many  beech  trees  about  two  hundred  years  old  still  in  good 
health.  Upon  the  estate  of  Amiston  there  are  now  growing  many  fine  old 
beech  trees  of  large  dimensions,  several  containing  above  two  hundred  cubic 
feet  of  timber. 

401.  The  beech  is  not  considered  a  valuable  timber  tree,  although  it  baa 
a  strong  massive  appearance.  The  wood  is  very  brittle  and  short-grained, 
and  not  well  adapted  for  purposes  where  strength  and  durability  are  re- 
quired. At  one  time  the  wood  of  the  beech  was  much  used  for  machineiy, 
particularly  by  millwrights  ;  and,  indeed,  a  good  deal  of  it  is  used  by  them 
still  for  cogs  to  water-wheels.  But  since  the  extensive  use  of  iron  in  all 
machinery,  the  beech  is  little  used  for  that  purpose  ;  and  seeing  that  it  is 
not  a  wood  in  demand,  it  cannot  be  recommended  as  a  profitable  forest 
tree.  The  wood  of  the  beech,  when  in  a  young  state,  is  proverbially  of 
short  duration.  I  have  frequently  used  it  for  paling  posts,  and  found  these 
not  to  last  above  two  years  ;  therefore  it  should  never  be  planted  as  a  nurse, 
to  be  cut  down  as  thinnings  in  a  young  state,  for  no  tree  is  then  less  profit- 
able. However,  the  beech-wood,  when  kept  constantly  wet,  is  remarkably 
durable ;  as  is  the  case  when  it  is  made  into  water-wheels ;  but  if  it  is 
kept  constantly  dry,  as  in  the  case  of  roofing  in  a  house,  it  lasts  but  a  short 
time  as  compared  with  many  other  sorts  of  timber. 

402.  Since  railway  operations  have  been  carried  on  to  a  considerable 
extent,  I  have  been  able  to  sell  very  large  quantities  of  beech  at  Is.  6d.  pff 
foot  Eailway  contractors  use  this  wood  for  making  their  waggons  and 
temporary  sleepers,  for  which  it  answers  veiy  well.  Beech  is  yet  much  used 
for  the  following  purposes : — Common  bedsteads,  panels  of  carriages,  car- 
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penters'  planes,  masons'  mells,  wooden  bowls,  granaiy  shovels,  and  many 
email  articles  in  tarnery.    It  also  makes  excel-  ^^^  ^ 

lent  firewood  Upon  the  estate  of  Amiston  I 
have  made  a  considerable  quantity  of  charcoal 
flxim  the  beech,  which  I  sold  to  colour  mannfac- 
turers.  The  tops  or  smaller  branches  are  also 
touch  sought  after  for  the  curing  of  herrings ; 
and  I  may  also  observe,  that  as  a  sole  for  drain- 
tiles  in  moss  land,  nothing  is  so  suitable,  it  being 
extremely  durable  in  moss. 

403.  The  beech  is  a  tree  easily  known  from 
any  other  in  the  forest  by  its  smooth  bark  and 
light-green  silky  leaves.  The  leaves  are  what  is 
termed  ovate  and  ohsoletely  dentate,  being  fringed 
on  the  margin.  (See  Fig.  68.)  The  beech  in  ita 
yoang  state  keeps  its  leaves  all  winter,  and  they 
do  not  fall  off  till  the  sap  rises  in  the  tree  in  the 

monUi  of  April,  when  they  are  replaced  by  the  new  leaves.  I  have  observed 
that  young  beech  trees  generally  retain  their  leaves  all  winter  p,^  ^ 
till  they  are  from  twenty  to  twenty-five  years  old,  when  they 
drop  them  in  the  winter  like  any  other  deciduous  tree ; 
bnt  if  the  beech  be  kept  cut  down  in  the  form  of  a  hedge, 
it  retains  its  leaves  all  winter,  so  long  as  the  plant  exists 
in  a  healthy  state.  I  could  point  out  beech  hedges  fifty 
years  old,  which  retun  their  leaves  the  whole  year,  while  trees 
of  the  same  species  and  of  the  same  age,  and  in  the  same 
neighbourhood,  lose  them  ; — a  remarkable  feature  in  the  na- 
ture of  the  tree,  and  one  which  characterises  the  beech  as 
the  best  of  all  plants  for  a  hedge  where  shelter  is  the  object 
401.  The  young  shoots  of  the  beech  are  numerous  upon 
the  larger  branches,  and  are  rather  slender  in  appearance, 
and  of  a  somewhat  brittle  texture.     (See  Fig.  69.) 

The  beech  is  of  a  slow  growth  for  the  first  three  or  fonr 
years  after  being  planted,  and  is  indeed  rather  of  a  shy  ' 
nature  to  come  away  at  first,  unless,  indeed,  the  soil  be  par- 
ticularly dry  and  favourable  for  it ;  and  if  there  be  much 
damp  retained  in  the  soil  in  which  it  is  planted,  the  young 
ti^es  will  in  most  cases  die  altogether ;  but  where  the  soil 
is  <lry  and  open,  as  soon  as  the  plants  have  got  their  roots 
established  in  the  soil,  they  grow  with  extraordinary  rapidity,  and  soon 
e  treea  of  considerable  dimensions. 
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405.  The  beech  is  propagated  from  the  seeds,  or  nwfe,  which  are  well 
known  :  these  are  gathered  when  they  fall  from  the  trees  in  the  months 
of  October  and  November.  Some  foresters  sow  the  nuts  immediately  in 
beds  when  they  are  gathered ;  but  in  my  opinion  this  is  a  bad  plan,— 
at  least  I  have  found  it  to  be  so  ;  for  when  sown  in  the  month  of  Novem- 
ber, and  lying  in  the  earth  all  winter,  the  seeds  are  exposed  to  the 
attacks  of  mice  and  other  vermin,  which  thin  them  very  much,  and  of 
course  cause  a  great  deal  of  extra  trouble  in  preserving  them  unhurt  My 
method  is,  to  mix  the  seed  when  gathered,  with  a  quantity  of  dry  sand, 
previously  prepared,  and  allow  it  to  lie  in  that  state  till  the  month  of  March, 
when  it  may  be  sown  upon  a  light  soil,  and  covered  with  about  an  inch  of 
earth  ;  and  in  this  state  the  seeds  will  vegetate  quickly,  and  be  free  from 
injury  from  vermin.  The  plants  require  to  remain  two  years  in  the  seed- 
bed before  being  transplanted  out  into  nursery  rows,  which  may  be  done 
any  time  from  November  to  March  when  the  weather  is  open.  The  dis- 
tance between  the  rows  in  the  nursery  maybe  about^two  feet,  and  the  plants 
may  be  put  in  about  four  inches  one  from  another,  if  they  are  to  be  raised 
for  hedges  ;  but  if  meant  for  the  forest  ground,  they  should  have  six  inches 
one  from  another,  in  order  to  make  them  more  hardy  and  robust  to  stand 
upon  an  exposed  situation.  When  the  plants  I^ave  stood  one  year  in  the 
nursery  rows,  they  will  answer  well  for  mixing  among  thorns  in  a  young 
hedge ;  but  if  intended  for  forest  trees,  they  will  require  to  remain  in  die 
nursery  rows  at  least  two  years,  by  which  time  they  will  be  weU  rooted  and 
strong  bushy  plants. 

406.  The  beech  is  a  tree  which,  from  its  accommodating  habits,  is  well 
fitted  for  growing  in  a  forest  among  others :  but,  on  account  of  the  little 
value  now  set  upon  its  wood,  it  is  by  no  means  proper  that  it  should  be 
extensively  introduced  among  other  more  valuable  trees,  particularly  if 
the  soil  be  adapted  for  others  of  more  value.  However,  few  trees  sufiFer 
less  from  bad  management  than  the  beech ;  although  it  may  have  been 
overburdened  and  crushed  down  among  other  trees,  yet,  when  it  is  once 
relieved,  it  will  shoot  up  again,  and  in  a  few  years  make  good  its  position 
among  its  neighbours. 

In  modem  forestry  the  beech  is  not  a  tree  for  a  permanent  crop»  unless 
indeed  upon  a  poor  soil  where  nothing  more  valuable  would  grow,  where 
it  would  at  best  make  a  respectable  cover  or  shelter :  and  as  a  nurse,  its 
place  is  always  better  occupied  by  larch,  Scots  pines,  or  spruce  firs. 

I  have  frequently  had  occasion  to  observe  upon  poor,  thin,  sandy  aoUs^ 
and  upon  a  high  exposed  situation,  where,  indeed,  scarcely  any  other  haitl- 
wood  tree  could  make  any  respectable  progress,  that  the  beech  had 
attained  a  fair  size  of  timber ;  and  in  such  situations  the  firs,  which  bad 
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been  intended  to  nurse  them,  had  died  ont,  the  soil  being  almost  a  pure 
sand  or  gravel :  this  points  ont  that  the  beech  is  more  to  be  depended 
npon  than  even  the  fir  on  a  poor  soil  and  high  sita  In  a  moderately 
high-lying  situation,  upon  a  dry  bottom,  with  a  free  circulation  of  air, 
the  beech  lives  to  its  greatest  attainable  age;  and  in  a  low  situation, 
with  a  good  soil  and  humid  atmosphere,  the  tree  reaches  its  greatest  si^e ; 
but  in  such  a  state  it  generally  dies  quickly  after  attaining  maturity. 

407.  The  circumstances  which  appear  most  favourable  to  the  healthy 
development  of  the  beech,  are  a  dry  and  rather  light  soil,  having  a  con* 
siderable  proportion  of  lime  or  chalk.  Notwithstanding  that  we  generally 
find  the  beech  luxuriating  and  forming  its  best  quality  of  timber  upon  a 
light  and  friable  soil,  I  have  often  had  occasion  to  remark  healthy  plant-" 
ations  of  this  wood  in  almost  all  sorts  of  soil  I  could  point  out  upoii 
many  estates  excellent  beech  timber  growing  upon  a  stiff  clay  soil,  and  also 
good  timber  upon  a  very  light  sandy  soil.  This  accommodating  nature  of 
the  tree  seems  to  be  the  reason  why  we  so  often  see  at  the  present  day  so 
many  old  beech  trees  about  the  seats  of  proprietors  both  in  England  and 
Scotland. 

SECTION   VI. — THE   GREAT   MAPLE   OB  SYCAMORE. 

408.  The  Maple  belongs  to  the  natural  order  Acerxcem  ;  and  accord- 
ing to  the  Linn,  system,  to  Polygamia  MonoBcia,  The  descriptive 
character  of  the  genus  is :  Sexes  hermaphrodite,  or  monoeciously  polyga- 
mous. Flowers  with  a  calyx  and  coroUa.  Calyx  divided  into  5  parts,  oi^ 
some  number  between  4  and  9.  Petals  the  same  in  number.  Stamens  8, 
or  some  number  between  5  and  12.  Anthers  2-lobed.  Carpels  2,  very 
rarely  3 ;  each  a  samarcu 

409.  There  are  many  species  of  maple — nineteen  or  twenty — ^but  the 
only  ones  I  think  it  worthy  to  attend  to  in  a  work  of  this  kind  are,  1st, 
the  Great  Maple  or  Sycamore ;  and,  2d,  the  Norway  Mapla 

410.  The  specific  character  of  the  first  mentioned,  the  Acer  pseudcn 
plcUanuSy  Great  Maple  or  Sycamore,  is  thus  given  by  Don : — ^Leaves  cor- 
date, smooth,  with  5  accuminated,  unequally  toothed  lobea  Bacemes 
pendulous,  rather  compound ;  with  the  rachis,  as  well  as  the  filaments  of 
stamens,  hairy.    Fruit  smooth,  with  the  wings  rather  diverging. 

411.  This  is  a  tree  of  first-rate  magnitude,  and  lives  to  a  great  aga  In 
Scotland  it  is  more  generally  known  by  the  common  name  of  plane  tree. 
This^  however,  is  the  plaianus  of  botanists,  and  is  originally  from  the 
Lievant  When  grown  under  favourable  circumstances,  few  trees  live  to  a 
greater  age  than  the  sycamore.  There  is  still  growing  in  the  park 
a4Joiinng  the  palace  of  Scone,  in  Perthshire,  a  sycamore  said  to  have  been 
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planted  in  the  time  of  Mary  Queen  of  Scots.  The  tree  is  at  present 
apparently  in  perfect  health,  and  must  be  about  three  hundred  years  old; 
and  at  several  other  places  I  could  point  out  trees  of  as  great  age,  and 
seemingly  in  perfect  health. 

412.  Many  consider  the  sycamore  tree  of  a  heavy  and  gloomy  aspect^ 
and  not  fit  to  be  introduced  into  a  park  where  a  lively  natural  appearance 
is  desired.  My  opinion  is  quite  of  an  opposite  nature.  Only  let  the  fine 
effect  that  this  tree  has  upon  our  lawns  and  parks  about  the  end  of  April 
and  beginning  of  May  be  considered ;  it  is  then  that  the  sycamore  appean 
to  best  advantage ;  its  light  green  leaves  have  then  a  freshness  and  a  light- 
ness indescribable,  and  give  the  park  upon  which  the  trees  stand  quite  an 
oriental  appearance.  The  very  circumstance  of  the  sycamore  coming  into 
leaf  earlier  than  almost  any  other  tree  upon  the  lawn,  makes  it  a  favourite 
with  the  lovers  of  natural  scenery ;  and  even  in  the  midst  of  summer  the 
tree  presents  a  grand  unbroken  mass  of  foliage,  which  contrasts  beautifully 
with  other  trees  of  a  more  airy  character,  particularly  if  the  situation  be 
prominent.  The  sycamore  is  not  a  tree  that  carries  height  along  with  its 
girth  compared  with  many  other  forest  trees ;  and  this  is  particularly  the 
case  when  it  is  found  growing  free  in  an  open  park  or  lawn.  In  such  a  situation 
it  forms  a  short  massive  stem,  with  a  spreading  head  of  frequently  very 
great  magnitude.  Upon  the  lawn  in  front  of  Arniston  House  there  is 
growing  a  sycamore  tree  with  a  stem  about  five  feet  in  diameter,  four  feet 
from  the  ground.  The  stem  is  not  more  than  eight  feet  high,  when  it 
diverges  into  limbs  of  large  dimensions.  The  tree  is  not  more  than  sixty- 
five  feet  in  height,  and  contains  about  three  hundred  cubic  feet  of  timber, 
and  is  at  least  two  hundred  years  old,  and  in  a  perfectly  healthy  state. 

413.  The  sycamore,  when  of  large  dimensions,  is  a  very  valuable  trea 
Some  years  ago  I  sold  it  at  4s.  per  cubic  foot.  Now,  however,  we  cannot  get 
much  over  2s.  6d.  per  foot  for  the  like  quality  of  timber.  When  we  sold  it  at 
4s.  per  foot,  there  was  a  great  demand  for  this  sort  of  wood  for  the  print 
and  bleach  fields  about  Glasgow  and  other  manufacturing  places ;  but  now 
that  metal  is  introduced  instead  of  wood  for  these  purposes,  it  does  not,  of 
course,  sell  so  well ;  but  even  yet,  when  of  large  scantling  and  clean  grown, 
3s.  per  foot  can  be  had. 

414.  The  wood  of  the  sycamore  is  reckoned  of  excellent  quality,  and  fit 
for  many  purposes ;  such  as  tables  and  other  articles  of  household  furniture, 
mangles,  and  wooden  dishes ;  and  a  considerable  quantity  of  it  is  still  used 
in  different  parts  of  machinery.  It  is  also  well  adapted  for  heading  to 
herring  barrels.  For  this  purpose  I  sell  a  great  quantity  of  it,  sawn  up 
into  small  boards,  five-eighths  of  an  inch  in  thickness,  and  eighteen  inches 
in  lengtL     For  this  purpose,  however,  a  small  price  is  given ;  but  as  wood 
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of  small  dimenaions  answers  the  purpose — generally,  indeed,  the  limbs 
of  large  trees — a  large  price  cannot  be 
expected.     For  some  years  past,  the  '*' 

price  of  plane-tree  heads  for  herring 
barrels,  five-eighths  of  an  inch  thick, 
has  not  been  more  than  70s.  per  thou- 
sand superficial  feet,  laid  dowo  in  Leith ; 
and  as  it  takes  about  sixty-five  cubic 
feet  of  round  timber  to  produce  one  thou- 
sand superficial  feet  of  sawn  heads  fur 
barrels,  it  will  be  observed  that  little 
more  than  la  per  foot  is  received  for 
the  round  timber,  exclusive  of  the  ex- 
penses of  cutting  up  and  cartage ;  and, 
according  to  calculations  that  I  have 
made  npon  this  point,  even  with  a  good 
aaw-mill,  not  more  than  8d.  per  cubic 
foot  can  be  calculated  upon  for  the  round 

timber,  after  deducting  every  item  of  expense  in  converting  it  into  head- 
ing. But  as  I  have  already  observed,  wood  of  small  dimensions  answers  the 
pnrpose:  it  generally  pays  much  better  thus  than  selling  it  for  firewood. 

415.  The  sycamore  is  very  easily  distinguished  by  its  beautiful  five- 
lobed  leaves;  or,  as  botanists  describe  them — heart-shaped,  with  five 
acuminated,  unequally  toothed  lobes.     (See  Fig.  70.) 

The  sycamore  is  propagated  entirely  by  seeds,  excepting,  indeed,  the 
variegated  and  other  varieties;  which  are  increased  by  budding  or  grafting. 
When  the  seeds  are  ripe  (see  Fig.  71),  they  should  be  sown  immediately 
after  being  gathered,  because  they  are  extremely  apt  to  lose  their  v^etative 
powers :  this  may  be  done  about  the  middle  of  October;  or  if  it  should  be 
preferred  to  keep  the  seed  till  spring,  it  should  be  mixed  up  with  a  quantity 
of  dry  sand,  and  sown  as  early  as  possible  in  the  spring.  When  the 
«eedlii)gs  are  one  year  old,  they  should  be  planted  out  into  the  nursery 
rows,  "where  they  should  remain  two  years  before  being  removed  to  the 
forest-groond.  For  the  distance  at  which  the  plants  should  stand  in  the 
nursery  rows,  see  that  already  given  for  the  ash  and  elm. 

416-  One  particular  point  to  attend  to,  in  the  rearing  np  of  healthy 
sycamore  trees,  is  the  proper  pruning  of  the  plants ;  that  is,  if  the  young 
trees  !»  cut  and  pruned  in  the  winter  or  spring  months,  they  are  sure  to 
bleed  profusely  at  the  wounded  parts,  and  will  veiy  probably  remain 
stunted,  miserable-looking  things  for  many  years  after :  therefore,  when  it 
is  found  necessary  to  prune  the  ^camore,  let  that  be  done  in  the  summer 
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montlis,  or  id  the  growing  season  of  the  tree,  when,  instead  of  being 
injurious,  judicious  pruning  becomes  beneficial  to  it,  because  the  sap  at  thij 
season  is  quickly  formed  into  proper  woody  matter,  and  the  wound  heali 
up  in  a  very  short  time,  causing  the  stem  to  become  strong  and  healthy  by 
having  the  sap  directed  towards  it. 


417.  There  are  few  trees  more  hardy  than  the  sycamore.  Mr  London 
speaks  of  it  growing  as  high  as  three  thousand  feet  above  the  level  of  Ute 
Bea  in  Switzerland,  where  it  much  abounds ;  of  this  hardiness  of  the  tree 
there  is  no  doubt,  for  I  have  myself  seen  the  sycamore  in  this  country 
attain  a  considerable  size  upon  elevated  spots  along  the  sea-shore,  where 
scarcely  any  other  tree  could  exist  along  with  it  but  the  pinaster  ;  there- 
fore I  recommend  it  as  a  most  useful  tree  in  all  exposed  situations,  if  tlie 
soil  be  dry,  and  not  too  much  inclined  to  stiff  clay  or  moss,  nor  of  too  light 
&  character,  nor  of  the  nature  of  chalk. 

418.  The  circumstances  which  are  found  most  fovonrable  to  the  healthy 
development  of  the  sycamore  are — as  to  soil,  dry  sandy  loam,  with  a 
free  exposed  situation,  as  in  the  open  parks  about  gentlemen's  home-grounds. 

419.  The  sycamore,  from  its  being  easily  checked  in  the  side  branches, 
is  well  adapted  as  a  nurse  for  other  more  valuable  trees  in  a  forest.  It 
also  makes  an  excellent  coppice-wood,  the  young  shoots  growing  exceed- 
ingly rapidly  from  the  stock,  and  making  &om  three  to  five  feet  of  length 
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in  one  season.  Being  on  exceedingly  haxdy  tree,  and  of  a  peculiarly  stiff  and 
unbending  habit,  it  is  well  adapted  for  hedge-row  timber ;  and,  moreover, 
being  a  tree  which  comes  very  early  into  leaf  in  the  spring,  it  has  the  ad- 
vantage of  producing  considerable  shelter  to  the  fields  by  its  large  leaves, 
as  well  as  giving  a  healthy  and  clothed  appearance  to  the  country.  Many, 
indeed,  object  to  it  as  a  tree  adapted  for  hedge-row  timber,  upon  ^xx^ount 
of  its  wide-spreading  branches ;  and,  no  doubt,  it  must  be  confessed  that 
its  wide-spreading  branches  will,  under  careless  management,  cast  a  great 
shade  upon  the  land  on  each  side  of  the  hedge-row ;  but  if  it  be  properly 
trained  by  judicious  and  early  pruning,  it  may  be  made  not  a  wide- 
spreading  tree,  but  a  tall  closely-branched  one,  of  the  best  description 
possible  for  producing  shelter,  to  the  adjoining  fields.  (See  chapter  upon 
Hedge-row  Timber.) 

420.  I  shall  next  refer  to   the  Norway  Maple  (Acer  Platanoides) 

which  belongs  to  the  same  natural  and  Linnaean  orders  as  the  preceding. 

The  spedfie  character  of  the  tree  is,  according  to  Don  : — Leaves  cordate, 

smooth,  5-lobed.      Lobes  acuminated,  with  a  few  coarse  acute  teeth. 

Corymbs  stalked,  erectish,  and,  as  well  as  the  fruit,  smooth.    Fruit  with 

divaricated  wings.    It  is  not  a  native  of  Britain,  but  is  found  very  plehti- 

folly  upon  the  continent  of  Europe.    Loudon,  in  his  Arboretwm  Britanni- 

cum,  page  410, says  that  he  observed  it  "in  all  woods  bordering  the  public 

road  from  Wibia  to  Mittau,  and  from  Moscow  to  Gallicia  ;  "  and  again  he 

says — ''Next  to  the  birch  and  trembling  poplar,  it  seemed  to  us  the  most 

abundant  tree  in  the  Russian  woods."    From  the  tree  being  named  the 

Norway  maple,  it  would  appear  to  be  foimd  plentifully  in  that  country 

also,  making  it  as  hardy  as  the  pines  which  are  found  there  :  and  this  is 

indeed  the  case ;  for  there  are  few,  if  any,  of  the  forest  trees  introduced 

into  Britain  so  hardy  as  the  Norway  maple. 

421.  It  is  a  tree  of  first-rate  magnitude,  attaining  nearly  equal  dimen- 
sions with  the  sycamore  in  a  given  period,  and  is  by  far  too  little  cultivated 
in  Sritain,    The  Norway  maple,  as*a  lawn  tree,  is  perhaps  not  surpassed  by 
any  other :  a  particular  recommendation  of  it  is,  that  it  comes  early  into 
leaf  ;  and  in  the  autumn  the  leaves  of  this  tree  give  an  extremely  rich  and 
varied  efiect,  from  their  bright  yellow  colour  contrasting  with  the  dark* 
green  and  russet  tints  of  the  other  trees.    The  form  of  the  tree,  although 
mneh  resembling  that  of  the  sycamore,  is  more  open  and  light,  and  it  does 
not  form  so  heavy  nor  so  massive  an  appearance,  being  easily  distinguished 
at  a  distance  by  an  outline  more  natural,  easy,  and  light  than  the  sycamore. 
I  liave  never  as  yet  had  the  opportimity  of  seeing  the  wood  of  the  maple 
eat  up  under  my  own  observation,  it  being  by  no  means  plentiful  enough 
jn  3ritain  to  be  used  for  common  purposes,  as  is  the  case  with  the  syca- 
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more ;  bnt,  from  the  specimens  of  the  trees  that  I  have  seen  pnmed,  and 
from  articles  of  fumitm*  that  I  have  seen  made  of  the  full-grown 
wood,  it  appears  to  me  to 
be  a  wood  of  far  more  real 
value  than  the  sycamore, 
being  more  close  in  the 
grain,  and  taking  on  an  ex- 
cellent polish.  I  am  there- 
fore inclined  to  think  that, 
taking  it  simply  in  the  light 
of  a  timber  tree,  it  is  of 
mote  value  than  the  syca- 
more, and  may  be  adapted 
to  many  more  purposes. 

422.   The  leaves  some- 
what resemble  those  of  the 
sycamore,  but  are  more  acute 
in  the  angles.      (See  P^. 
72.)    They  are  also  fully  as  large  as  those  of  the  sycamore,  but  of  a  lighter 
green,  and  more  transparent  in  the  texture  ;  and  a  particular  character  of 
the  leaves  ia,  that  they  are  never  apt  to  be  eaten  or  injured  by  insects,  as 
is  the  ease  with  most  other  trees ;  hence  they  always  present  a  soond 
healthy  appearance.     The  young  shoots  of  this  tree  are  at  first  of  a  greenish 
colour ;  but  as  the  season  advances,  and  the  wood  becomes  more  ripened, 
they  become  of  a  brown  colour,  with  white  spots  upon  the  surface  of  the 
bark.     In  the  winter  season  this  tree  is  easily  distinguished  from  the  syca- 
more by  the  bark  upon  the  old  wood  or  body  of  the  tree,  which  is  of  a  brown- 
ish-grey colour,  the  buds  being  of  a  deep  red,  very  prominent  and  large. 

423.  The  Norway  maple  is  propagated  by  seeds  in  the  same  manner  as 
the  sycamore,  and  in  every  respect  the  method  of  culture  stated  for  the 
sycamore  b  applicable  to  this  tree ;  and  I  may  add  further,  that  it  bears 
seed  at  a  very  early  period.  I  have  gathered  good  seed  from  trees  of 
thirty-five  years  of  age,  and  this  in  the  end  of  September  and  the  b^iiming 
of  October. 

424.  Being  a  native  of  the  colder  regions  of  Europe,  the  maple  is  well 
adapted,  as  a  useful  timber-tree,  for  British  plantations.  It  is  found  grow- 
ing in  Norway  down  to  the  very  searshore,  and  is  there  found  to  stand  the 
blasts  of  the  sea  excellently — so  much  so  as  to  become  timber  of  large  dimen- 
sions ;  it  is,  therefore,  remarkable  that  it  has  not  been  more  cultivated  in 
this  country,  particularly  upon  estates  along  our  sea-coast.  Upon  the  west 
coast  of  Scotland— as,  for  instance,  along  the  Galloway  shoics — I  have  seen 
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it  Uiriye  well ;  and  from  specimens  that  I  have  seen  growing  there,  I  am 
convinced  that,  were  its  cultivation  extensively  put  into  practice,  the  Nor- 
way maple  would  there  supersede  every  other  forest  tree  ;  and  instead  of 
that  barrenness  which  at  present  characterises  the  coast  of  Galloway  all 
along  from  the  mouth  of  Loch  Byan  to  Maidenkirk,  a  beautiful  woodland 
aspect  might  be  given  to  the  whole,  were  this  valuable  tree  introduced  there 
as  its  merits  demand  In  order  the  more  quickly  to  bring  about  this 
state  of  things,  the  Norway  maple  should  be  planted  at  about  twelve  feet 
apart,  and  the  ground  made  up  with  the  pinaster  to  the  thickness  of  four 
feet.  By  this  method,  the  pinaster  being  an  exceedingly  hardy  tree  in 
withstanding  the  sea-breeze,  the  Norway  maple  would,  from  being  sheltered 
by  it,  assume  a  rapid  growth  in  a  very  short  time  ;  and  as  they  advanced, 
the  pinasters  which  nursed  them  could  be  thinned  out  gradually,  in  order 
to  give  the  more  space  to  the  maple,  it  being  meant  to  remain  as  the  per- 
manent crop. 

425.  That  the  Norway  maple  is  a  rapid-growing  tree  is  beyond  dispute, 
although  many  deny  this  property  of  it.     1  could  myself,  upon  many  pro- 
perties, point  out  shoots  of  this  tree  three  feet  long,  with  a  diameter  of 
half  an  inch,  and  that  upon  young  trees  not  more  than  twelve  years  old, 
which  is  equal  to  growths  of  the  sycamore  upon  trees  of  the  same  age. 
Being  well  aware  of  the  hardy  nature  of  the  tree,  I  here  beg  to  advise  pro- 
prietors to  plant  it  plentifully,  not  in  the  form  of  a  temporary  nurse,  but 
in  the  form  of  a  permanent  tree ;  for  I  am  persuaded  that,  ere  many  years 
pass  by,  its  usefulness  will  be  appreciated,  and  it  will  become  a  very  pro- 
minent tree  in  our  forests,  and  more  particularly  upon  high  and  exposed 
parts  along  our  sea-coasts. 

426.  The  soil  most  favourable  for  the  growth  of  this  tree  is  found  to  be 
a  free,  open,  sandy  loam  ;  but  although  under  such  circxmistances  it  does, 
no  doubt,  grow  most  rapidly,  and  develop  itself  to  greatest  advantage,  it 
wiD,  nevertheless,  grow  freely  upon  very  inferior  soils,  provided  that  such 
be  dry  and  properly  drained ;  and  upon  the  estate  of  Dunsky,  in  Wigton- 
jsbire,  I  have  seen  young  trees  make  good  progress  upon  a  surface  of  rock, 
-with  here  and  there  a  little  soil,  into  which  the  plants  were  put. 


SECTION  Vir. THE  PLANE-TREE. 


427*  The  plane-tree  (Platanv^)  belongs  to  the  natural  order  Plataka- 
;  and,  according  to  the  Linnsean  system,  to  Moncecia  Polyandricu 
There  are  only  two  distinct  species  of  this  tree  introduced  into  Europe,  and 
as  I  very  much  admire  them  both  for  their  ornamental  effect  on  the  park,  I 
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bave  considered  it  desirable  to  ^ye  a  description  of  them  in  the  present 
work.  As,  however,  both  species  are  comparatively  scarce  in  this  oonntry, 
I  am  not  myself  sufficiently  acquainted  with  their  nature  and  general  pecu- 
liarities to  enable  me  to  describe  them  satisfactorily ;  I  shall,  therefore, 
take  my  description  of  them  firom  Loudon's  Arboretum  Britannicum,  He 
gives  the  character  of  the  order  Platanacese,  as  follows : — 

428.  '^  Flowers  unisexual,  collected  into  globose  or  oblong  catkins  of 
different  sexes,  involucrated,  or  naked — ^Male  flower  having  the  perianth 
composed  of  numerous  small  linear  pieces,  intermixed  with  the  stamen. 
Female  flower  with  the  scales  absent,  or  intermixed  with  the  flowers: 
perianth  adhering  to  the  ovarium,  cup-shaped,  or  ending  in  small  pilose 
bristles.    Carpels,  1  or  2 — one-celled,  homed  at  apex,  coriaceous.    Seeds 
solitary  in  the  cells,  pendulous.    Albumen  none  (O.  Don).    Leaves  simple, 
alternate,  stipulate,  deciduous;  palmate.     Flowers  in  globular  catkins. 
Lofty  deciduous  trees,  with  widely  spreading  branches,  dense  foliage,  and 
bark  scaling  off  in  hard  irregular  patches.    Natives  of  the  east  of*  Europe, 
west  of  Asia^  and  north  of  Africa,  and  of  North  America.    Li  Britain, 
they  are  chiefly  planted  for  ornament,  and  they  succeed  in  any  free  moist 
soil,  in  a  sheltered  situation.     They  are  readily  propagated  by  layers,  or 
even  by  cuttings,  and  sometimes  by  seeds.    The  cause  of  the  scaling  and 
falling  off  of  the  bark,  Dr  Lindley  states  to  be  the  rigidity  of  its  tissue ; 
on  account  of  which  it  is  incapable  of  stretching  as  the  wood  beneath  it 
increases  in  diameter." 

429.  "  There  are  only  two  species  introduced  into  Europe ;  one  of  which, 
P.  orientalis,  is  found  to  be  much  hardier  than  P.  occidentaiis,  though  the 
latter  grows  more  rapidly,  attains  a  larger  size,  and  may  be  propagated 
much  more  readily  by  cuttings.     Both  species  ripen  seeds  in  Britain  in 
fine  seasons.    P.  occidentaiis  is  readily  known  from  P.  orientcdis,  in  the 
winter  season,  by  its  bark  scaling  off  much  less  freely,  or,  in  young  or 
middle-sized  trees.  Scarcely  at  all ;  and  in  the  summer  season,  by  its  leaves 
having  red  petioles,  and  being  but  slightly  lobed  (see  Fig  73),  instead 
of  being  palmate,  like  those  of  P.  orientcdis  (see  Fig.  74),  which  have  green 
petioles,  and  by  its  globular  catkins  being  nearly  smooth,  while  those  of 
P.  orientalis  are  rough." 

430.  He  gives  the  specific  character  of  the  Oriental  Plane  (P.  orientalis) 
thus: — "Leaves  5-lobed,  palmate,  wedge-shaped  at  the  base,  the  divisions 
lanceolate,  sinuated.  Stipules  nearly  entire.  (Willd). .  A  large,  deciduous 
tree.  The  Levant :  height  60  feet  to  80  feet ;  with  a  wide-spreading  head. 
In  British  gardens  1548.  Flowers  greenish  yellow;  April,  May.  Tmil 
brown  ;  ripe  in  October  ;  persistent  great  part  of  the  winter. 

431.  "  The  Oriental  Plane  is  one  of  the  noblest  trees  of  the  East^  where 
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it  grows  to  the  height  of  70  feet  and  upwEirds,  with  widely  spreading 
branches,  and  a  massiTe  trunk,  formiog  altogether  a  majestic  tree.  The 
wood  may  be  compared  to  that  of  the  Acer  Pseudo-Plaianus ;  but  very 
little  use  is  made  of  it  in  the  west  of  £urope.    Flioy  affirms  that  there  is 


no  tree  whatsoever  that  defends  us  so  well  &om  the  heat  of  the  son  in 
tftxnaax^,  or  that  admits  it  more  kindly  in  winter.  Both  properties  result 
firon  the  large  size  of  its  leaves  in  summer ;  these  present  horizontal  im- 
bricate masses,  which,  while  they  are  favourable  to  the  passage  of  the 
l>rieeE^  yet  exclude  both  the  sun  and  the  rain ;  while,  as  the  distance  at 
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which  the  branches  and  twigs  of  trees  are  &om  one  another  ie  always  pro- 
portionate to  the  size  of  the  leaves,  hence  the  tree  in  winter  is  more  than 
neuolly  open  to  the  sun's  rays.  As  an  ornamental  tree,  no  one  which  at- 
tains BO  large  a  size  has  a  finer  appearance,  standing  singly,  or  tn  smalt 


groups,  upon  a  lawn,  where  there  is  room  to  allow  its  lower  branches, 
which  stretch  themselves  horizontally  to  a  considerable  distance,  to  bend 
gracefnlly  towards  the  gronnd,  and  turn  up  at  their  extremities.  The 
tree,  &om  its  mild  and  gentle  expression,  its  usefulness  for  shade  in  snm- 
mer,  and  for  admitting  the  sun  in  winter,  is  peculiarly  adapted  for  pleasure- 
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gronnds^  and,  where  there  is  room,  for  planting  near  houses  and  buildings. 
For  the  latter  purpose  it  is  particularly  well  adapted,  even  in  winter,  from 
the  colour  of  the  bark  of  the  trunk,  which  has  a  greyish  white  tint,  not  un- 
like the  hue  of  some  kinds  of  freestone.  The  colour  of  the  foliage,  in  dry 
soil,  is  also  of  a  dull  greyish  green,  which,  receiving  the  light  in  numerous 
horizontal  tuftings,  readily  harmonises  with  the  tint  of  stone  walls.  It  ap- 
pears, also,  not  to  be  much  injured  by  smoke,  since  there  are  trees  of  it  of 
very  considerable  size  in  the  very  heart  of  London." 

432.  '*  A  light  deep  free  soil,  moist,  but  not  wet  at  bottom,  is  that  on 
which  the  oriental  plane-tree  thrives  best ;  and  the  situation  should  be 
sheltered,  but,  at  the  same  time,  not  shaded  or  crowded  by  other  trees.    It 
will  scarcely  grow  in  strong  clays,  and  on  elevated,  exposed  places ;  nor  will 
it  thrive  in  places  where  the  lime-tree  does  not  prosper.    The  plane-tree 
may  be  propagated  by  seeds,  layers,  or  cuttings     The  seed  should  be 
gathered  in  October  or  November ;  and,  the  balls  being  broken  by  the 
hand,  or  by  thrashing  with  a  flail,  the  seeds  may  be  separated  from  the 
husks,  and  cleaned  by  the  Usual  processes,  and  either  sown  immediately,  or 
mixed  with  sand  or  fine  sandy  soil,  and  preserved  in  a  place  secure  from 
frost  till  February  or  March,    The  seeds  may  also  be  kept  in  the  brills,  or 
catkins,  till  spring,  either  by  allowing  them  to  hang  on  the  tree,  or  by 
gathering  them  in  autumn,  and  spreading  them  out  in  a  dry  loft    The 
general  practice  is  to  sow  the  seeds  in  autumn,  or  as  soon  as  gathered,  or 
received  from  the  continent,  choosing  a  moist  rich  soil,  and  a  shady  situa- 
tion, and  covering  them  as  lightly  as  those  of  the  birch  or  alder  are 
covered,  or  beating  them  in  with  the  back  of  the  spade,  and  not  covering 
them  at  all ;  and  protectiDg  the  beds  with  litter  of  some  sort,  to  exclude 
the  firost.    The  plants  will  come  up  the  following  spring.'' 

433.  P.  occidentalism  or  the  Western  Plane,  has  its  specific  character 
thus  : — "  Leaves  5-angled,  obsoletely  lobed,  dentate,  wedge-shaped  at  the 
base,  downy  beneath  (Willd.)  A  large  deciduous  tree.  Atlantic  and 
Western  States.  Height,  70  or  80  feet,  with  a  widely-spreading  head. 
Introduced  in  1636.  Flowers  greenish;  May.  Fruit  brownish;  ripe  in 
October  and  November.*' 

434.  "  The  American,  or  Western  Plane,  is  of  much  more  rapid  and  up- 
r^ht  growth  than  the  oriental  plane,  with  broader  and  less  deeply  cilt 
leaves,  red  petioles,  and  fruit  comparatively  smooth,  and  considerably 
larger.  The  bark  is  said  to  scale  off  in  large  pieces,  and  the  wood  to  be 
more  curiously  veined.  In  all  other  respects,  the  descriptive  particulars  of 
both  trees  are  the  same.  The  rate  of  growth  of  Pr  occidentalism  when 
placed  near  water,  is  so  rapid,  that  in  ten  years  it  wiU  attain  the  height  of 
40  feet  ;  and  a  tree  in  the  Palace  Garden  at  Lambeth,  near  a  pond,  iu 

1) 
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twenty  years,  had  attained  the  height  of  80  Feet,  with  a  tronk  8  feet  in 
circumference  3  feet  from  the  ground,  and  the  diameter  of  the  head  48 
feet.  This  was  in  1817.  In  May,  1837,  we  had  the  portrait  of  tins  tted 
taken,  which  will  be  found  in  Arb.  Brit,  1st  edit.,  p.  2044,  when  it  was 
upwards  of  100  feet  in  height.  Uses,  culture,  soil,  &c.,  as  in  P.  orientdis, 
with  this  difference,  that  cuttings  root  much  more  readily ;  that  the  tree, 
to  attain  a  very  large  size,  requires  a  moister  soil,  or  to  be  placed  near 
water  ;  that  it  is  less  hardy,  and  also  less  ornamental,  though,  from  being 
more  readQy  propagated,  it  is  much  more  frequently  planted."  I  have 
myself  seen  many  fine  specimens  of  the  P.  orientcUis ;  and  even  in  the 
north  of  Scotland  they  seem  to  thrive  well,  as  on  Lord  Seafield's  estates  we 
have  them  30  feet  high,  little  more  than  thirty  years  planted.  This  is  a 
tree  deserving  a  place  in  all  moderately  sheltered  districts  of  the  country, 
and  it  is  indeed  a  handsome  one,  and  also  quite  hardy. 


SECTION   Vni.— THE    POPLAR, 

435.  The  Poplar  (Populus)  belongs  to  the  natural  order  SxLiOAGEiB, 
and  according  to  the  Linnsean  system,  to  Diwcia  octandria,  and  the  char- 
acter  of  the  genus,  according  to  Don,  is :  Bractea  to  the  flower  of  each  sex 
laciniated  in  its  t^minal  edge.  Male  flower  consisting  of  a  calyx,  and 
8  stamens  at  fewest ;  in  many  instances  many  more.  Female  flower 
consisting  of  a  calyx  and  a  pistil. 

436.  There  are  several  species  of  this  family,  which  are  well  adapted  for 
forest  timber  trees :  the  sorts  which  are  most  worthy  of  our  notice  here 
are  the  black  poplar,  Popvlus  nigra  ;  the  white  poplar,  Popuius  alba  ;  the 
grey  poplar,  P.  canescens;  and  we  may  also  add  the  aspen  poplar,  P. 
tremtUa ;  the  Lombardy  poplar,  P.  fastigiata;  the  black  Italian  poplar, 
P.  monilifera  ;  and  the  Ontario  poplar,  P.  candicans.  These  are  all  rapid- 
growing  trees  when  found  in  a  soil  congenial  to  their  nature,  and  attain 
very  large  dimensions. 

437.  I  shall  begin  my  description  with  the  first  mentioned— viz.,  the 
P.  Nigra.  According  to  Smith,  the  specific  character  of  the  P.  Nigra  is: 
Petiole  somewhat  compressed.  Disk  of  leaf  deltoid,  pointed,  serrated  with 
glanded  teeth,  glabrous  on  both  surfaces.  Catkins  lax,  cylindrical.  Stigmas 
4,  simple,  spreading.  It  is  a  native  of  Europe,  and  found  also  in  the 
north  of  Africa. 

438.  The  P.  Nigra  is  a  tree  which  attains  large  dimensions  of  timber 
in  a  very  short  time,  but  does  not  endure  long  when  it  has  arrived  at  ma- 
tmity,  which  may  be  reckoned  at  fifty  years  of  age.    When  planted  in  a 
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low-l7ing  sitoatioii,  where  it  has  Uie  advantage  of  shelter,  it  forms  a  very 
promment  tree  in  the  landscape ;  but  if  planted  among  trees  of  a  slow 
growth,  it  soon  overtops  all  others,  and  has  by  no  means  a  fine  efi'ect ;  but 
where  it  is  planted  in  a  situation  adapted  to  its  r^id  growth,  it  forme  a 
magnificent  tree,  having  a  large  spreading  top,  with  an  extremely  massive 
tronk.  Upon  the  estate  of  Amiston  I  out  down  a  tree  of  this  sort,  which 
was  only  thirty-fire  years  old.  It  was,  when  stretdied  upon  the  ground, 
seventy-eight  feet  in  length,  and  three  feet  in  diameter  at  the  base  of  the 
trunk ;  and,  altogether,  this  tree  contained  sixty-six  cubic  feet  of  timber. 
It  was  sold  for  2s.  per  foot ;  tliua  giving,  as  the  produce  of  a  single  tree  in 
thirty-five  years,  £6,  12s.  This  example  is  enongh  to  point  out  the  advan- 
tages Biisiiig  &om  planting  the  black  poplar  in  a  good  soil  and  situation. 
The  soil  upon  which  this  tree  was  growing  was  a  sandy  loam,  in  a  sheltered 
situation  upon  the  lawn ;  and  it  was  cut  down  in  consequence  of  interfer- 
ing with  an  oak  near  it 

439.  The  wood  of  this  tree  is  much  songfat  after  by  cartwrights  for 
bottoming,  and  is  also  used  for  light  turners'  work.  It  is  aaid  to  be  much 
sought  after  upon  the  continent  of  Europe 

for  wooden  shoes,  and  for  making  pack- 
ing-boxes. I  have  sold  a  great  deal  of 
it  for  drags  for  railway  waggons,  for 
which  purpose  it  answers  well. 

440.  Many  of  the  poplars  mnch  re- 
semble one  another  in  the  appearance 
of  their  leaves,  but  the  black  is  easily 
distinguished  from  the  others  by  having 
its  leaves  of  a  pale-green  shining  colour; 
their  shape  is  termed  by  botanists  del- 
toid, or  trowel-shaped,  pointed  and  fisr- 
rated,  and  smooth  on  both  sides.  (See 
Pig.  75.)  The  leaf-stalks  of  this  sort  are 
thin   and  slender  at  their  insertion  upon 

the  leaf,  which  gives  them  a  vibrating  motion  upon  the  tree  from  every 
breath  of  wind. 

441.  This  spedes  is  generally  propagated  by  cuttings  of  the  young 
wood  (see  Fig^  76),  which  are  rooted  in  the  nursery-ground  with  extremely 
little  attention  ;  and  after  remaining  one  year  in  the  cutting  state  in  the 
nnrsery,  they  are  fit  for  transplanting  out  into  the  forest-ground. 

44)2.  In  Older  to  grow  this  species  profitably,  they  should  be  planted  in 
a  good,  strong  loam,  having  rather  a  tendency  to  dampness,  though  I  have 
seen  txees  of  a  veiy  large  size  growing  upon  a  poor  and  sandy  soil,  situated 
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upon  a  sloping  bank,  where  water  percolated  freely  down  the  slope ;  bat 
none  of  the  poplars  will  succeed  profitably  upon  a  dry,  thin, 
Fia.  76.  high.iyiijg  soiL  The  Popvlus  nigra  is  well  suited  as  a  forest 
tree  either  in  a  mass  or  mixed  among  spruce  firs  in  any  low-lying 
part  of  forest  ground ;  and  as  a  coppice- wood  tree  few  are  more 
profitable.  When  cut  down,  the  stools  in  a  few  years  send  up 
shoots  of  great  size,  which  may  be  used  for  basket-rods,  flower- 
sticks,  crate-stufi*,  or  poles  of  any  description ;  but  when  cot 
young,  they  do  not  last  long. 

443.  The  Populus  Alba,  or  Ahde-tree,  is  another  of  the  fomily 
which,  imder  favourable  circumstances,  attains  large  dimensions 
Its  specific  character  is  thus  given  by  Smith : — Leaves  lofaed 
and  toothed  ;  somewhat  heart-shaped  at  the  base ;  snow-white, 
and  densely  downy  beneath.  Catkins  of  the  female  plant  ovate. 
Stigmas,  4. 

444  This  is  a  tree  of  a  beautiful  upright  habit,  and  upon  a 
lawn  or  park  it  makes  a  very  fine  contrast  by  its  white,  waving, 
downy  leaves  and  silvery  branches,  glittering  among  otheis  of 
a  darker  colour ;  like  the  P.  nigra,  it  delights  in  a  sheltered 
situation  upon  a  dampish  loamy  soil  The  wood  of  this  species 
is  very  light  and  spongy,  but  is  as  durable  as  the  former  when 
cut  up.  I  have  cut  up  a  considerable  quantity  of  it  for  planking 
which  is  used  for  flooring,  cart  and  waggon  bottoms,  &a,  and 
it  sells  for  these  purposes  readily ;  in  fact,  I  have  never  been  able  to  supply 

FiQ.  77.  the  demand  which  I  have  for  this  sort 

of  wood,  which  is  much  sought  after 

for  cart-bottoms,  and  all  such  purposes; 

and,  considering  its  rapid  growth,  it  is 

a  tree  far  too  little  planted  in  our  home 

forests.     I  have  planted  it  extensively 

in  damp  hollow  parts,  and  in  situations 

such  as  I  used  to  plant  with  spruce  fits 

formerly ;  and  I  find  that»  next  to  the 

black  poplar,  it  is  the  most  rapid-grow* 

ing  of  the  genus,  and  well  worthy  of 

extensive  culture  for  country  purposes. 

445.  The  leaves  of  this  species  are 

upon  young  plants  almost  palmcUe,  and 

larger  than  those  taken  from  an  older 

tree.     (See  Fig.  77,  which  shows  them 

as  taken  from  a  coppice  of  the  second 

year's  growth.)    In  the  young  state  the  leaves  are  covered  with  a  white 
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down  beneath,  and  on  the  npper  snr&ce  but  slightly.    Upon  plants  a  few 
years  old  the  leaves  are  much  snaaller,  and  also  dark- 
green,  and  smooth  on  the  upper  surface,  and  not  pal- 
mate, but  merely  lobed,  and  somewhat  toothed.  (See  Fig. 
78.) 

446.  The  young  branches  are  also  thickly  covered 
with  down,  and  are  of  a  more  spreading  and  ramifying 
habit  than  those  of  the  last-mentioned  sort  (see  Fig,  79), 
and  ^so  more  slender  and  tough.  The  young  plants 
are  famished  by  cuttings,  layers,  and  suckers,  which 
rise  freely  from  the  roots  wherever  they  are  growing  ; 
and   if   put  into  the  nursery-ground   in   the  spring. 

they  will  be  ready  for  transplanting  out  into  the  forest-ground  in   the 
autumn  or  spring  following. 

447.  Tb^  spedes,  as  well  as  the 
P.   nigra,  thrives   best  in  a  loamy 
dampish  soil ;  but  I  have  frequently 
seen  good  large  trees  cut  down  upon 
a  rather  dry  and  poor  soil ;  and  in 
any  moderately  sheltered   situation, 
where  it  may  have  the  advantage  of 
a  snpply  of  fresh  running  water,  as 
upon  the  banks  of  a  stream,  it  forms 
a    very  profitable   forest -tree,    and 
might   be  turned  to   advantage   in 
many  places  where  the  elm  has  been 
planted  and  is  not  succeeding  well 
I  could  point  out  many  plantations 
npon  estates  where  the  ash,  elm,  and 
firs  have  been  planted,  which,  on  ac- 
count of  the  soil  and  other  circum- 
stances being  onfavourable  to  them,  are  at  present  in  a  very  unhealthy  and 
nsproductive  state,  upon  which,  had  the  Abele  poplar  been  planted,  a  ten- 
fold return  would  have  been  realised,  independent  of  proving  a  most  pleasing 
otgect  to  look  upon. 

448.  This  is  a  most  excellent  tree  for  coppice-wood,  and  produces  a  crop 
■vesry  quickly ;  and  the  young  shoots,  when  arrived  at  from  ten  to  twelve 
years  old,  are  extremely  useful  for  many  country  purposes,  such  as  paling- 
lails,  posts,  gates,  &c.  In  1843  I  cut  down  a  coppice  of  this  description 
npon  tbe  estate  of  Amiaton,  and  in  the  year  1848  the  shoots  had  risen  to 
the  hei  j$ht  of  fifteen  feet,  and  stout  in  proportion ;  thus  showing  the  fast- 
growiug:  nature  of  the  tree  when  treated  as  a  coppica 
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449.  The  Gray  Poplar  (P.  canescens)  very  much  resembles  the  lastr 
mentioned  species,  but  is  easily  distinguished  from  it  by  its  greater  pro- 
pensity to  send  up  suckers,  and  that  at  a  great  distance  from  the  trea 
Its  specific  character  is  thus  given  by  Smith :  Leaves  roundish,  deeply 
waved,  toothed  ;  hoary  and  downy  beneath.  Catkins  of  the  female  plant 
cylindrical ;  stigmas  8.  It  is  essentially  distinguished  from  P.  aiba,  as 
Mr  Crow  first  discovered,  by  the  stigmas,  which  are  8,  spreading  in  two 
opposite  directions.  The  bracteas  of  the  fertile  flowers  are,  also,  moTe 
deeply  and  regularly  cut.  The  branches  are  more  upright  and  compact 
The  leaves  are  rounder,  more  conspicuously  3-ribbed,  and  less  deeply  or 
acutely  lobed ;  not  folded  in  the  bud,  and  without  gum.  They  are  downy 
beneath  ;  but  the  down  is  chiefly  greyish,  and  not  so  white  or  cottony  as  in 
P.  alba;  in  some  instances  the  leaves  are  glabrous.  ' 

450.  In  favourable  situations  it  grows  as  rapidly  and  to  as  great  a  size 
as  the  P.  aZ6a,  but  has  its  branches  thrown  out  more  uprightly  than  it; 
and,  in  my  opinion,  it  forms  a  very  ornamental  tree  in  a  low-lying  situation 
upon  a  soil  adapted  to  its  nature.  Upon  the  home-parks  about  Amistou 
there  are  several  trees  of  this  species  of  a  considerable  size,  upon  a  rather 
dry  soil,  and  rather  an  exposed  situation.  It  is  a  very  hardy  tree,  and 
attains  a  timber  size  upon  a  greater  variety  of  soils  and  situations  than  any 
other  of  the  poplar  tribe.  But,  notwithstanding,  its  favourite  locality  is 
upon  a  good  loam,  near  to  a  supply  of  running  water.  In  such  a  situation 
it  forms  a  very  large  spreading-topped  tree,  frequently  rising  to  eighty  and 
ninety  feet  high. 

451.  The  quality  of  the  wood  very  much  resembles  that  of  the  last-men- 

Fio.  80.  tioned  species,  and  is  sought  after  for  the 

same  purpose.    I  have  this  season  cut  up 
a  considerable  quantity  of  it  into  planka 
for  millwright  purposes,  it  being  con- 
sidered very  durable  for  water-wheels; 
and,  as  a  timber  tree,  it  pays  the  planter  * 
well — I  having  got  2s.  6d.  per  foot  for  the 
squared  timber,  which  is  a  higher  piioe 
than  I  can  get  for  larch-wood.    This  arises 
from  the  scarceness  of  the  poplar  tnbe  aa 
a  timber  tree ;  and  this  is  to  be  regretted, 
as  I  am  aware  that,  were  it  more  culti- 
vated, it  would  be  much  sought  after,  and 
make  |^  very  profitable  return. 

452.  Its  leaves  are  easily  distinguished  from  the  P.  aJba  by  their  lobes 
not  being  so  deep,  and  the  down  being  somewhat  grey  upon  the  under 
side  of  the  leaf.     (See  Fig.  80.) 
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453.  This  species  also  makes  an  excellent  coppice,  and  is  veiy  prodnctive 
in  young  shoots,  which  rise  up  freely  in  a  very  indifferent  soil,  and  might 
be  made  very  profitable  if  cultiYated  to  a  good  extent  near  any  market  for 
hoop- wood,  for  which  it  answers  well  when  young.  Coppice  of  this  descrip- 
tion is  also  much  sought  after  for  crates  and  other  coarse  basket  manufac- 
ture ;  and  as  a  coppice  it  is  very  easily  kept  up,  on  account  of  the  great 
tendency  the  tree  has  to  throw  up  suckers  all  over  the  ground  upon  which 
it  grows. 

454.  It  is  propagated  in  the  same  manner  as  the  last-mentioned  sort, 
but  yeiy  seldom  from  cuttings ;  the  suckers  in  all  cases  making  the  pre- 
ferable trees :  therefore  these  are  almost  in  all  cases  preferred  for  a  supply 
of  young  trees.  And  when  they  are  lifted  from  the  roots  of  the  parent 
plant,  and  put  into  rows  in  the  nursery  ground  for  one  year,  they  will  then 
be  ready  for  transplanting  out  into  the  forest.  As,  however,  a  supply  of 
plants  from  this  source  cannot  always  be  had,  nurserymen  generally  pro- 
pagate them  from  layers  upon  stocks  cultivated  for  the  purpose  in  their 
grovmds^  and  in  the  same  way  as  they  do  the  English  elm. 

455.  The  Aspen,  or  P.  tremula,  is  a  very  interesting  species  of  this 
fiuoily,  on  account  of  its  leaves  being  put  into  motion  by  the  slightest 
breeze ;  and,  indeed,  few  objects  are  more  attractive  in  nature  than  the 
motion  of  the  trembling  poplar  in  a  cabn  evening.  Upon  the  farm  I  now 
occupy,  there  stand  several  groups  of  fine  aspen  poplars,  from  forty  to  fifty 
feet  high,  with  their  dean  grey  stems  and  rugged  horizontal  branches 
stotioBary  as  the  earth  upon  which  they  stand ;  with  leaves  all  in  motion, 
like  an  agitated  sky,  without  a  breeze  of  wind  below.  I  have  not  indeed, 
hitherto,  entered  into  feelings  of  a  poetical  nature  in  describing  the  char- 
acter of  the  different  trees;  but  when  I  now  come  to  speak  of  the  character 
of  the  aspen,  I  am,  as  it  were,  involuntarily  led  to  say,  that  as  regards  my 
own  private  feelings,  it  is  the  only  tree  that  recalls  to  my  mind  "  days 

•bygone,"  and  makes  me  forget  that  I  am  writing  a  practical  work.  With 
the  aspen  there  are  associated  scenes  of  early  life ;  and  at  the  present 
moment,  although  the  evening  is  so  still  that  the  sound  of  the  Spey  a  full 
mile  off  is  easily  heard,  the  leaves  cannot  remain  quiet ;  and  now  and 
a^gain,  as  the  air  rises  into  the  most  gentle  breeze,  and  almost  brings  with 
it  the  sound  of  the  very  minnows'  flip  upon  the  surface  of  the  water  in  the 
far-off  pool,  the  leaves  of  the  aspen  vibrate  to  the  sound,  and  their  rustling 
falls  npon  the  ear  sweeter  than  any  music. 

456.  The  specific  character  of  the  aspen,  according  to  Smith,  is : — ^Young 
branchlets  hairy.  Leaves  having  compressed  footstalks,  and  disks  that  are 
xonndish-ovate,  or  nearly  orbicular ;  toothed  in  a  repand  manner,  downy 
-when  young,  afterwards  glabrous  on  both  surfaces.  Stigmas  4,  erect,  eared 
at  the  basa 
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457.  Although  this  is  a  very  interesting  species  of  the  pophir,  and  is 

worthy  of  a  place  in  a  well-chosen  part  upon  the  park,  yet  as  a  timber  tree 

it  is  of  a  secondary  rank,  and  does  not  prodace 
fia.Si.  .    ,  ,  ,  ,  ,         , 

timber  of  so  good  a  quality  as  the  oth^ 

already  described     The  wood,  when  cot  up, 

is  in  all  cases  short-gnuned,  and  very  eadJf 

broken  when  applied  to  any  useful  country 

purpose. 

458.  The  leaves  very  mnch  resemble  those 
of  the  grey  poplar ;  but  they  are  easily  dis- 
tinguished from  them  by  being  more  ronnil, 
and  also  smooth  on  both  sides,  after  the  montli 
of  June.     (See  Fig.  81.) 

459.  This  tree  is  propagated  in  the  same 
manner  as  the  grey  poplar,  principally  from  snekers,  and  sometimes  from 
layers  in  the  nurseries ;  and  from  its  tendency  to  throw  up  suckers,  it  also 
makes  a  profitable  coppice-wood. 

460.  The  Lombardy  poplar  (P.  fastigiata),  if  not  a  tree  suitable  for  the 
forest  as  a  timber  bearing  one,  is  at  least  excellently  adapted  to  stand  as 
an  ornamental  one  on  a  park  among  other  sorts,  as  its  tall  and  upright 
form  has  an  imposing  effect  among  trees  of  a  lower  and  spreading  habit  I 
often  admire  the  effect  of  this  tree  on  English  home  parks,  especially  where 
it  stands  upon  a  level  part,  with  trees  of  a  low  and  spreading  character 
behind  it.  On  such  situations  its  tali  columnar  outline  contrasts  admii^ 
ably  with  that  of  the  oak,  the  elm,  and  many  otbera 

461.  The  specific  character  of  this  tree  is :  Petiole  compressed.  Disk  of 
leaf  deltoid,  wider  than  long,  crenukted  in  the  whole  of  the  edge,  even  the 
base ;  glabrous  upon  both  surfaces. 

462.  This  tree  is  saiA  to  be  indigenous  to  Italy,  and  in  that  counta;  to 
grow  to  the  height  of  one  hundred  and  fifty  feet  on  favourable  localities ; 
and  it  seems  to  have  been  introduced  into  this  country  in  1758. 

463.  It  is  readily  distinguished  from  all  the  other  poplars,  and  indeed 
fiom  bU  other  decidnous  trees  we  are  acquainted  with  in  this  country,  by 
its  branches  growing  upwards  nearly  in  a  line  with  the  stem  itself  and 
from  its  having,  properly  speaking,  no  horizontal  ones  at  any  stage  of  its 
growth.  In  this  respect  its  habit  veiy  much  resembles  that  of  the  Irish 
yew. 

464.  From  the  stem  of  this  tree  being  generally  deeply  furrowed,  and 
seldom  attaining  large  diameter,  it  is  not  valuable  as  timber,  but  chiefly 
prized  for  its  rapid  growth  and  ornamental  effect.  I  could  point  out  many 
trees  of  this  species,  not  over  fifty  years  planted,  nearly  one  hundred  feet  high. 
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465.  It  requires  a  strong  loamy  soil  to  enable  it  to  grow  so  rapidly  as 
it  is  capable  of  doing,  and  at  the  same  time,  a  low-lying  and  naturally 
sheltered  situation;  without  these  it  grows  comparatively  slowly,  and 
becomes  a  tall,  dense,  branched  bush. 

466.  It  is  generally  propagated  by  cuttings,  although  sometimes  by 
suckers  firom  old  trees. 

467.  The  black  Italian  poplar  (P.  monilifera),  is  an  American  species, 
which  is  said  to  have  been  introduced  into  this  countiy  in  1772.  In 
Britain  it  attains  very  large  dimensions,  and  is  well  worthy  of  a  place  as  a 
timber  tree  in  any  part  having  a  soil  strong  enough  for  its  healthy  develop- 
ment Its  specific  character  in  Arboretum  Britannicum  is  given  thus  : — 
Shoot  more  or  less  angular.  Branch  round.  Petiole  slender,  compressed 
in  the  upper  part ;  in  some  leaves  shorter  than  the  disk,  in  others  longer. 
Disk  deltoid,  glanded  at  the  base,  which  is  subcordate  in  some  leaves,  and 
very  obtusely  wedge-shaped  in  others  ;  tip  acute ;  edge  serrated  all  round, 
except  in  the  central  part  of  the  base,  and  at  the  acute  tip ;  the  teeth  have 
incurved  points ;  glabrous  except  in  the  edge,  which,  at  least  when  the  leaf 
is  growing,  is  ciliate ;  edge  ultimately,  and  perhaps  early,  gristly.  Male 
flowers  about  thirty  in  a  catkin,  upon  pedicels.  Bractea  glabrous.  Stam- 
ens 16,  a  little  longer  than  the  corolla.  Female  flowers  about  forty  in 
a  catkin.     Stigmas  4,  dilated,  jagged. 

468.  The  black  Italian  poplar,  on  a  strong  loamy  soil,  and  in  rather  a 
well  sheltered  site,  is  perhaps  the  most  rapid  growing  of  all  our  poplars, 
and  attains  the  largest  bulk  of  available  timber ;  but  when  planted  on  an 
inferior  soil,  and  on  a  site  much  exposed  to  winds,  it  is  inferior  to  the  P. 
nigra,  both  in  regard  to  the  quantity  and  the  quality  of  its  crop.  It  is 
only,  therefore,  as  a  timber  tree,  suited  to  the  best  districts  of  the  country; 
and  on  such  we  have  seen  it  of  extmordinaiy  dimensions,  although  com- 
paratively young ;  and  its  timber  is,  when  the  tree  is  well  grown  and  not 
too  branchy,  available  for  the  same  purposes  as  those  described  in  refer- 
ence to  the  P.  nigra, 

469.  This  poplar  may  be  propagated  either  from  the  seed,  which  ripens 
well  in  the  more  fertile  parts  of  the  country,  or  from  cuttings. 

470.  The  Ontario  poplar  (P.  candicans)  is  another  American  spedes 
said  to  have  been  also  introduced  into  Britain  in  1772 ;  and  as  it  is  of  an 
extremely  rapid  growth,  I  think  it  well  to  describe  it,  and  to  state  that  in 
my  opinion  it  is  worthy  of  cultivation  as  a  timber  tree,  especially  on  the 
Bides  of  streams  with  a  shallow  soil,  on  which  other  sorts  of  trees  would 
not  succeed  profitably. 

471.  The  specific  character  of  the  Ontario  poplar  is,  as  taken  from  the 
jirboretum  Britannicum: — Shoot  round    Bud  very  gummy.     Stipules 
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gatnmj.  Petiole  compressed  in  its  upper  part,  hairy  in  many  instances. 
Disk  of  leaf  heart-shaped  at  the  base,  ovate,  acuminate;  serrated  widi 
blunt  unequal  teeth ;  S-nerred  ;  deep  green  on  the  upper  snr&ce,  vhitdah 
ou  the  under  one,  on  which  the  veins  appear  reticulate.  Inflorescence 
similar  to  that  of  P.  balsamifera,  and  the  disk  of  the  leaf  thrice  as  large 
as  in  that  species.    (Mich.) 

■tTZ.  This  spedes  is  easily  distingmshed  from  all  the  other  sorts  of  the 
same  family  by  its  very  large  heart-shaped  leaves  (see  Fig.  82),  some  of 


which  have  measured  ten  inches  from  base  to  apex:  they  are  generally  . 
^m  six  to  eight  inches  in  length,  and  of  a  beautiful  deep  green  on  the 
upper  surface.  It  may  be  also  easily  distinguished  from  any  of  the  other 
poplars  by  its  gummy  buds,  which,  especially  in  the  spring,  have  an  agree- 
able balsamic  smelL  In  this  respect  it  resembles  the  common  balsam  poplar ; 
but  its  leaves  are  so  very  much  laiger  that  the  two  are  readily  distJngtushed. 
I  planted  a  few  of  them  whUe  at  Amiston,  and  fotuid  that  in  eight  years 
from  planting  they  stood  twenty-five  feet  in  height 
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473.  The  species  is  generally  propagated  from  eattings,  and  sometimes 
from  suckers ;  but  to  grow  it  well^  it  requires  to  have  a  plentiful  supply  of 
underground  moisture. 


SECTION  IX. ^THE  WILLOW. 

474.  The  Willow  {Salix)  belongs  to  the  natural  order  Saugagks; 
or,  according  to  the  Linn,  system,  to  that  of  Dioecia  Diandria ;  and  the 
character  of  the  genus  is  thus  given  by  Don : — Bractea  to  the  flower  of  each 
sex  entire.  Male  flower  consisting  of  1-5  stamens,  more  in  a  few  species, 
and  of  one  or  more  glands  inserted  contiguously  to  the  stamens.  Female 
flower,  consisting  of  a  pistil  that  is  stalked  or  sessile,  or  nearly  sessile,  and 
one  or  more  glands  inserted  contiguously  to  it. 

475.  There  are  many  species  of  the  willow  family,  most  of  them  not 
growing  to  a  size  yielding  useful  timber.  We  shall  therefore  at  present  con- 
fine our  description  to  those  sorts  which  are,  properly  speaking,  forest 
treea  Of  these  there  are  three  deserving  our  attention— namely,  The 
Salix  aiba,  or  Huntingdon  Willow ;  the  Saiiw  RusseUiana^  or  Bedford 
willow ;  and  the  ScUix  froffUis,  or  red-wood  willow.  All  these  are  timber 
trees  of  first-rate  magnitude,  and  are  well  deserving  of  a  place  either  upon 
a  lawn,  or  in  a  forest  where  profit  may  be  the  object. 

476.  The  Salix  alha,  or  Huntingdon  willow,  has  its  specific  character 
thus  described  by  Smith : — Leaves  elliptic -lanceolate,  pointed,  serrated, 
silky  on  both  sides ;  the  lowest  serratures  glandular.  Stamens  hairy. 
Germen  smooth,  almost  sessile.    Stigmas  deeply  cloven.    Scales  notched 

477.  The  Salix  alba,  in  a  situation  congenial  to  its  nature,  attains  the 
dimensions  of  a  first-rate  tree,  with  an  outline  as  agreeable  and  as  elegant 
as  can  be  imagined;  and  it  is  a  tree  well  worthy  of  a  place  in  any  extensive 
park  or  lawn,  where  the  soil  is  not  too  thin  and  dry,  nor  the  situation  too 
exposed.  Its  growth  is  very  rapid ;  and  it  is  thus  well  adapted  to  plant  in 
any  situation  upon  the  park  where  it  may  be  wished  to  hide  any  disagree- 
able object.  Upon  the  estate  of  Amiston,  I  have  planted  this  tree  rather 
extensively,  and  find  it  grows  well  in  almost  any  soil,  provided  it  has  a 
little  shelter  and  moisture.  I  could  point  out  young  trees,  only  three 
years  planted,  standing  from  twelve  to  fifteen  feet  in  height;  and  I 
believe  that,  were  it  introduced  extensively  into  all  hollow  parts  of  forest 
ground,  the  planter  would  have  a  return  &om  his  crop  which  is  but  seldom 
realised  by  the  planting  of  our  common  hardwood  and  fir  trees  in  such 
situations. 

478.  The  wood  of  all  the  tree  willows  is  much  sought  after,  and  pre- 
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ferred  in  all  cases  to  that  of  the  poplar.  It  is  reckoned  more  tough  and 
durable  than  the  latter,  and  is  used  for  a  great  variety  of  country  purposes. 
It  makes  excellent  charcoal  for  powder  manufacturers,  and  is  much  sought 
after  for  this  purpose ;  but  it  is  not  easily  procured  in  sufficient  quantity. 
It  is  also  particularly  adapted  for  lining  to  stone  carts  and  coal-waggons; 
for  which  purposes  I  have  cut  up  and  sold  a  considerable  quantity  of  it 
When  struck  by  a  stone,  or  any  other  heavy  body,  the  deal  produced  from 
the  willow  is  not  readily  injured  nor  split  as  is  the  case  with  deals  made 
from  the  fir  and  pine  trees ;  and  this  quality  of  the  wood  makes  it  so 
valuable  for  the  purpose.  In  making  harrows  for  agricultural  purposes, 
the  wood  of  the  saugh  or  willow  is  much  used ;  and  as  a  paling  nul  it 
will  last  much  better  than  the  young  wood  of  the  Scots  pine  or  spruce  fir. 
Its  branches  make  excellent  posts  for  palings ;  but  they  are  very  apt  to 
grow  and  set  out  young  shoots.  In  order  to  prevent  this  tendency  of  the 
wood,  the  posts  should  be  made  and  laid  aside  to  dry  for  a  few  weeks 
before  they  are  used. 

479. .  In  order  to  have  the  wood  of  the  willow  clean  and  tall  for  usefiil 
purposes,  the  trees  should  be  planted  in  a  mass,  and  drawn  up  consider- 
ably, either  among  themselves,  or  planted  at  twelve  feet  distance,  with  a 
few  larch  or  spruce  firs  among  them  as  nurses  for  a  time.  This  is  particu- 
larly necessary  with  the  Huntingdon  willow,  which  is  extremely  liable  to 
set  off  into  large  branches  if  left  to  itself  in  any  open  part  without  confine- 
ment ;  but  where  planted  close  together,  or  mixed  with  a  proportion  of  firs,  it 
rises  to  a  great  height  before  branching  off;  and  when  timeously  thiuned, 
excellent  timber  is  produced.  As  its  wood  is  soft  and  open  in  the  grain, 
the  willow,  and  indeed  the  poplar  too,  should  never  be  pruned  except  in 
the  young  state.  If  any  branch  of  considerable  size  be  taken  from  a  full* 
grown  tree,  the  wound  never  heals  up ;  the  weather  takes  effect  upon  the 
cut  part  at  once,  and  soon  produces  rot,  rendering  the  timber  near  it  useless. 
Therefore,  in  pruning  let  them  be  put  into  proper  shape  while  young ;  and 
in  order  to  do  away  with  pruning  altogether,  grow  them  for  a  few  years 
closely  together,  which  will  prevent  the  side  branches  spreading  to  any 
undue  proportion. 

480.  The  leaves  of  the  different  sorts  of  willows  have  a  close  resemblance 
to  one  another,  and,  indeed,  can  only  be  detected  and  distinguished  by  a 
careful  examination  of  their  texture,  more  than  any  difference  of  shape. 
The  Huntingdon  willow  has  the  leaves  eliptic'ldnceolate,  or  between  oval 
and  lance-shaped,  and  serrated,  the  lower  serratures  bearing  small  glands. 
Both  sides  of  the  leaves  are  covered  with  very  fine  silky  hairs,  which  lie  close 
upon  the  body  of  the  leaf,  giving  the  leaves  a  whitish  appearance,  and 
causing  a  beautiful  effect  when  they  are  slightly  moved  by  the  wind 
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f^g.  83  i3  an  exact  representation  of  the  leaves  and  yonng  vood,  as  taken 
from  the  plant  in  the  month  of  August. 

481.  No  plant  is  easier  of  propagation  than  the  willow;  indeed,  this 
characteristic  is  proverbial  among  Pia.  ss. 

practical  men.  All  that  is  neces- 
flaiy  is  to  put  a  cutting  of  young 
wood  into  the  soil  in  the  spring, 
and  in  the  autumn  following  it 
will  be  ready  for  transplanting, 
out  into  the  forest  ground.  In- 
deed, many  advise  the  using  of 
pieces  of  the  older  wood  for  cut- 
tings in  propagatiDg  the  willow  ; 
but,  for  my  own  part,  I  have  tried 
both  ways,  and  have  always  found 
the  cuttings  from  the  last  year's 
wood  made  the  surest  and  best 
plants,  and  ultiniat«Iy  come  to  be 
the  finest  trees.  Some  foresters 
also  recommend  the  putting  of 
the  cuttings  at  once  into  the  forest 
groand  without  having  the  plants 
reared-at  all  in  the  nursery ;  but, 
as  regards  this  plsn,  there  seems 

to  be  nothing  gained  by  it  in  the  end.  The  plants  in  such  a  state  do  not 
come  away  so  quickly ;  they  are  generally  two  years  behind  those  reared 
in  a  nnrseiy,  and  they  are  more  apt  to  become  branchy.  The  best  method 
18  to  raise  the  cuttings  from  the  young  wood,  and,  when  they  have  stood 
one  year  in  the  nursery  rows,  have  them  put  out,  and  they  will  immediately 
grow  freely,  having  roots  to  seek  food  for  themselves  at  once. 

482.  I  need  scarcely  say  that  the  willow  makes  one  of  the  best  of  alt 
trees  for  coppice-wood.  Every  forester  or  gardener  is  aware  of  the  nature 
of  a  willow  bed,  and  there  is  scarcely  one  who  has  not  a  bed  of  this  useful 
plant  reared  under  his  own  notice  for  the  making  of  baskets,  &c. :  for  this 
pnrpose  a  great  many  varieties  are  in  cultivation.  In  planting  willows, 
^rhether  for  large  coppice,  to  be  cut  over  at  periods  of  from  three  to  twelve 
years,  for  poles  of  various  sixes,  or  for  cutting  over  eveiy  year  for  the 
basket-maker,  the  ground  should  be  previously  well  cleaned  by  the  plough, 
and  a  crop  of  some  sort  taken  off  it,  in  order  properly  to  break  down  the 
old  surface;  Where  it  is  intended  to  cut  over  the  plants  every  year,  the 
ground  mnst  be  kept  clean  always ;  but  where  the  plants  axe  cut  over  at 
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periods  beyond  two  years,  &e  ground  may  be  cleaned  at  each  period  of  the 
cuttings  only. 

483.  The  Bedfokd  Willlow  {Saiix  RusselUana)  is  another  tree  which 
is  well  worthy  of  a  place  in  pleasure-grounds  of  any  extent.  Its  specific 
character  is  thns  given  by  Smith : — Leaves  lanceolate,  tapering  at  each 
end,  serrated  throughout,  very  glabrous,  foot-stalks  glandular  or  leafy. 
Ovary  tapering,  stalked,  longer  than  the  bracteas.     Style  as  long  as  tbe 


4-8-t  It  pves  a  much  better,  effect  upon  a  lawn  than  any  other  of  the 
willow  tribe,  having  a  bold  outline,  and  rather  a  rugged  habit,  which  {^ves 
it,  when  viewed  from  a  distance,  the  appearance  of  an  ash  more  than 
that  of  a  willow.  In  every  other  respect,  what  I  have  already  said  regard- 
ing the  Salix  alba  is  equally  applicable  to  the  one  now  under  onr  notice. 
There  is,  indeed,  so  &r  as  I  have  been  able  to  notice,  scarcely  any  difference 
in  the  quality  of  the  two  sorts. 
"**■'**  In  similar  circumstances  they  botii 

appear  to  arrive  at  the  same  mag- 
nitude of  timber,  and  the  wood  of 
the  Bedford  willow  may  be  used 
for  the  same  purposes  aa  Hiat  of 
tbe  Huntingdon.  When  planted 
upon  an  exposed  situation,  the 
branches  of  the  Bedford  willow 
are  very  apt  to  be  broken  dovn 
by  high  winds ;  but  in  other  re- 
spects, it  is,  iu  my  opinion,  a 
more  hardy  tree  than  the  before- 
mentioned  one, 

485.  As  described  in  the  spe- 
cific character,  the  leaves  of  the 
'Bedford  are  lanceolate,  tapering  at 
each  end,  and  serrated  through- 
out, but  without  hairs,  bemg 
smooth  on  both  sides ;  and  by 
this  difference  alone  this  tree 
may  be  readily  distinguished  bom 
the  former.  The  leaves  are  also  larger  than  those  of  the  Huntingdon. 
Fig.  84  is  a  representation  of  the  leaves  and  young  wood,  aa  in  the  month 


486.  The  Red- wood  Willow  (Salix  fragilis)  is  a  tree  more  common 
in  many  parts  of  Scotland  than  either  of  the  two  former  ;  and  in  the  north 
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of  Scotland  it  prevuls  more  than  in  the  Bontbem  or  midland  counties.  It 
IB  there  much  prized  for  the  osefulness  of  its  timber ;  and  indeed,  in 
many  cold  damp  parts  of  the  north,  it  grows  to  a  good  timber  size,  and 
this  too  upon  a  veiy  poor  soiL  Its  specific  character  is  thus  stated  by 
Smith: — Leaves  ovate-lanceolate,  pointed,  serrated  throughout,  veiy 
glabrous,  foot-stialks  glandular.  Ovary  ovate,  abrupt,  nearly  seasUe, 
glabrous.  Bracteaa  oblong,  about  equal  to  the  stamens  and  pistila 
Stigmas  cloven,  longer  than  the  style. 

487.  The  wood  of  this  sort  is,  in  the  estimation  of  most  intelligent 
conntiy  carpenters,  more  durable  and  tough  than  that  of  either  of  the 
others ;  and  I  have  found  that  I  can  sell  more  of  it  for  country  purposes 
tiian  any  other  wood  of  the  willow  kind.     Practical  builders  say,  that  as 
a  timber  for  flooring  it  can  scarcely  be  surpassed,  b^g  extremely  light,  and 
lasting  for  a  long  time.    This  is  also  a  vety  fast-growing  tree.    Upon  the 
estate  of  Amiston  I  lately  mea- 
sured a  tree  of  this  spedes,  grow-  **'     ' 
ing  upon  a  good  loamy  soil,  which 
was  nearly  seventy  feet  high,  and 
eight  feet  in  drcumference   four 
feet  from  the  ground,  though  only 
about  thirty-five  years  oM 

48a  The  leaves  of  this  sort 
very  much  resemble  those  of  the 
Huntingdon  willow,  being  slightly 
downy  when  young.  Fig.  85  is 
a  drawing  of  the  leaves  and  young 
wood.  It  is  propagated  by  cut- 
tings in  the  same  manner  as  the 
other  varieties,  and  ia,  like  them, 
■very  easy  of  propagation.  There 
is  one  particular  feature  in  this 
tree  which  I  may  here  notice — 
viz.  its  aptitude  to  become  what 
is  termed  gtag-headed  when  found 

growing  upon  a  soil  not  very  favourable  to  its  constitution.  This 
is  the  principal  reason  that  it  is  so  much  kept  out  of  lawns  and  parks,  as 
it  thus  becomes  very  unsightly.  But  as  it  is  a  tree  bearing  as  fine  a  form, 
wben  well  grown,  as  the  Huntingdon  willow,  which  we  often  find  in  exten- 
sive parks,  it  is  an  unfair  estimate  of  the  tree  to  keep  it  out  of  all  park- 
scenery,  even  when  the  soil  is  capable  of  rearing  it  properly ;  and  so  far  as 
my  esqterieuce  of  it  goes,  I  believe  that,  wherever  it  is  planted  upon  a 
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loamy  soil,  in  which  it  can  have  a  suflScient  supply  of  nourishment,  which 
is  generally  the  case  in  hollow  parts  of  lawns  or  home  parks,  it  will  not 
only  grow  rapidly,  but  will  maintain  its  health  in  all  its  parts  as  well  as 
any  of  the  two  other  species.  It  is  only  when  found  growing  upon  any 
thin,  sandy,  or  gravelly  soil  that  this  tree  is  certain  to  become  stag-headed. 
This  I  have  often  had  occasion  to  observe,  even  when  the  tree  was  but 
young ;  and  even  in  such  cases  I  have  also  observed  that,  although  the 
head  of  the  tree  did  die,  the  lower  part  and  all  the  branches,  as  far  as 
healthy,  continued  to  make  wood  as  if  nothing  had  happened  to  the  head 
of  the  tree.  In  this  case,  when  the  tree  is  pollarded,  the  effect  is  by  no 
means  bad  ;  it  may  even,  under  skilful  management,  be  made  an  improve- 
ment in  the  scenery.  I  have  also  to  observe,  that  where  this  tree  is  found 
as  a  hedge-row  plant,  and  where  the  water  is  too  much  drained  off  the 
ground  by  any  ditch  running  along  the  side  of  the  fence,  it  is  sure  to 
become  stag-headed  at  a  very  early  period,  in  which  case  the  tree  is 
objectionabla 

SECTION  X. —  THE  BIRCH. 

489.  The  Birch  Tree  {Betvla)  belongs  to  the  natural  order  Betu- 
LACE^  and,  according  to  the  Linnaean  system,  to  Moncecia  Polyandries 
The  character  of  the  genus  is  thus  stated  by  Don: — Barren  flowers.  Cat- 
kins cylindrical,  lax,  imbricated  all  round  with  ternate  concave  scales,  the 
middle  one  largest,  ovate.  Corolla  none.  Filaments  10  to  12,  shorter  than 
the  middle  scale,  to  which  they  are  attached.  Anthers  roundish,  two-lobed 
Fertile  flowers.  Catkins  similar,  but  more  dense;  scales  horizontal,  peltate;, 
dilated  outwards,  3-lobed,  3-flowered.  Corolla  none.  Germen  compressed. 
Styles  2.     Stigma  simple.    Nut  oblong,  deciduous,  winged  at  each  side. 

490.  There  are  about  twenty  species  included  in  this  genus,  two  of 
which  are  natives  of  Britain  ;  the  remaining  ones  partly  of  North  America 
and  partly  of  the  north  of  Europe  and  Asia.  The  two  which  are  natives 
are  the  B,  alba  and  the  B.  nana,  or  dwarf  birch.  I  propose  here  only  to 
refer  to  the  former,  as  it  is  a  tree  of  some  importance  as  a  timber  one ; 
while  the  latter  is  a  mere  bush,  seldom  attaining  a  height  exceeding  three  feet 

491.  The  Betvia  cdba  is  indisputably  a  native  of  Britain,  and  forms, 
even  at  the  present  day,  considerable  natural  forests  in  the  north  of  Scot- 
land.  It  is  one  of  the  most  graceful  of  all  our  native  trees,  and  is  in 
consequence  generally  found  in  all  well-laid-off  landscape  sceneiy.  As 
compared  with  many  of  our  forest  trees,  it  attains  at  best  but  very  ordinary 
dimensions  as  a  timber  tree ;  but  it  is  not  so  much  on  account  of  the 
value  set  upon  its  timber  that  the  birch  is  generally  a  favourite  as   on 
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account  of  its  gracefdlness ;  in  which  respect  no  forest  tree  surpasses  it. 

This  is  particularly  the  case  with  the  true  weeping  variety,  which  also  is 

found  wild  in  many  of  the  higher  districts,  both  in  England  and  Scotland. 

A  particular  recommendation  of  this  variety  is,  its  being  of  a  more  rapid 

growth  than  the  common  sort;  and  on  this  account  the  generality  of 

young  plants  are  now  raised  from  the  seed  of  the  weeping  variety,  which 

is  easily  known  by  the  drooping  tendency  of  its  branches,  and  also  by 

small  white  rough  spots  upon  the  bark  of  the  young  trees.     In  duration  as 

a  tree,  the  birch  is  not  to  be  compared  with  the  oak  or  sycamore ;  but  in  a 

good  dry  soil  suited  to  its  constitution,  it  lives  to  a  great  age.    I  could 

point  out  more  than  one  tree  about  a  hundred  years  of  age,  in  perfect  good 

health,  and  likely  to  live  for  many  years  to  come.     Upon  the  estate  of 

Amiston  there  is  one  particularly  good  specimen,  it  being  about  two  feet 

in  diameter  at  bottom,  and  fifty  feet  high ;  and  from  its  appearance  it  is 

likely  yet  to  be  much  larger.     His  example  shows  that,  imder  favourable 

circnmstances,  the  birch  attains  dimensions  of  no  mean  character,  being 

equal  to  many  trees  of  the  second  rank. 

492.  In  Strathspey  there  are  natural  woods  of  large  extent  of  this  tree, 
which  give  a  very  pleasing  effect  to  many  of  the  hill  slopes  which  other- 
wise would  present  a  very  bleak  appearance.  Any  one  travelling  the  great 
Highland  road  from  Perth  to  Inverness,  will  not  fail  to  admire  the  grace- 
fiilaess  of  the  birch  on  the  sloping  hills  situated  betwixt  Aviemore  and 
Geut  Bridge. 

493.  The  wood  of  the  birch  is  by  no  means  of  great  durability,  in  what- 
ever situation  it  may  be  placed     I  have  seen  it  used  in  a  great  variety  of 
ways,  both  for  outside  and  inside  work,  and  find  it,  in  the  open  air,  as  in 
the  case  of  a  paling  post,  of  very  inferior  durability,  not  lasting  more  than 
three  years ; — ^in  this  respect  resembling  the  beecL    Even  when  used  for 
famitnre,  it  is  very  soon  affected  by  rot.    I  have  cut  up  a  great  deal 
of  it  for  herring-barrel  staves,  for  which  purpose  it  requires  to  be  from 
fonr  to  six  inches  in  diameter ;  but  since  the  price  of  barrel  staves  has 
fallen,  so  low,  a  better  return  is  obtained  for  the  wood  by  peeling  it,  and 
selling  it  to  the  powder  manufacturers.     From  them  I  have  got  24s.  per 
ton ;  and  as  they  take  the  smallest  size  of  wood  as  well  as  the  coarsest 
or  lar^gest,  this  price  gives  a  better  return  to  the  proprietor  than  having  all 
the  trouble  of  cutting  the  wood  into  staves,  and  only  getting  some  60s.  for 
the  thousand  feet  of  these. 

494«.  The  foliage  of  the  birch  is  small ;  and  in  spring  it  has  a  peculiar 
sweet  smell,  particularly  after  a  shower  of  rain.  The  leaves  are  what 
botanists  term  ovate,  acute,  and  somewhat  deltoid;  unequally  serrated, 
and   nearly  smooth.     Fig.  86  is  a  representation  of  these.    This  tree  is 
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raised  from  seed,  which  is  generally  ready  for  gathering  about  the  first 
week  in  October.    When  gathered,  it  should  be  kept  in  a  dry  and  airy  loft 

or  room  all  the  winter,  and  should  be 

FiQ.  86.  ' 

sown  in  the  month  of  March.    In  sow- 
ing it,  care  should  be  taken  that  the 
earth  upon  which  it  is  sown  be  very 
finely  wrought  by  the  spade  and  raka 
The  soil  ought  to  be  Hght,  and  the 
surface  made  as  fine  as  oatmeal,  before 
sowing;  {uid  even  in  the  act  of  cover- 
ing in  the  seed,  great  care  is  necessaiy 
to  see  that  it  is  not  covered  too  deep; 
in  fact,  the  slightest  ooyering  of  earth 
is  sufficient ;  and  this,  too,  should  be 
of  the  finest  quality.     I  have  fre- 
quently seen  in  nurseries  of  rather  a 
stiff  soil,  which  could  not  be  easily 
brought  down  fine  enough  to  a  mould, 
the  surface  made  as  smooth  as  the 
soil  would  admit  of,  and  finer  soil 
brought  &om  another  part  for  the  pur- 
pose of  covering  in  the  seed  after  sow- 
ing.    Indeed,  when  the  soil  cannot  be  got  of  a  nature  fine  enough,  a  veiy 
good  plan  is  to  sow  upon  the  prepared  surface,  and  give  the  seed  no  covering 
at  all,  but  merely  a  clap  with  the  spade  in  order  to  keep  the  wind  firom 
blowing  it  about.    By  this  plan  I  have  seen  an  excellent  crop  of  younii; 
birch  raised. 

495.  About  the  first  week  of  June  the  plants  will  be  seen  to  come  up  in 
abundant  thickness  upon  the  beds ;  and  as  they  are  easily  hurt  by  weeds, 
they  should  receive  very  particular  attention  in  the  way  of  keeping  them 
clean. 

496.  One  year  after  the  seeds  have  been  sown,  the  young  plants  may  \>e 
lifted  and  transplanted  out  into  rows  in  the  nursery  groimd ;  and  when 
they  have  stood  two  years  in  that  state,  they  may  with  safety  be  put  out 
into  the  forest  grounds. 

497.  The  birch  is  a  tree  by  no  means  particular  as  regards  soil  and  situa- 
tion ;  in  fact,  it  is  one  of  the  most  hardy  trees  we  possess,  being  found  to 
exist  as  a  low  tree  in  the  mountainous  districts  of  Scotland,  at  an  elevation 
of  fully  three  thousand  feet  above  the  level  of  the  sea.  But  notwithstand- 
ing this  hardihood,  it  does  not  attain  respectable  dimensions  unless  planted 
upon  a  fair  soil,  and  at  an  elevation  something  under  two  thousaiid  feet 
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above  the  sea-level.  This  tree  delights  naturally  in  a  dry  sandy  or  stony 
soil,  which  is  generally  of  the  poorest  quality ;  but  the  largest  specimens 
of  it  that  I  have  seen  grow  upon  a  sandy  loam,  having  a  bottom  by  no 
means  of  the  driest  nature ;  and  as  far  as  I  have  observed  its  natural 
habits,  it  does  not  disagree  with  a  little  moisture,  provided  this  does  not 
remain  stagnated  about  the  roots. 

498.  As  a  forest  tree,  I  have  found  the  birch  very  profitable  when  mixed 
among  Scots  and  spruce  firs  in  any  high-lying  part  inclined  to  moss,  and 
which  had  been  newly  dried  of  moistura  In  such  places  of  a  new  planta- 
tion, I  generally  mix  from  one-third  to  one-half  of  birch-plants  among  the 
firs;  and  when,  as  is  most  likely  to  be  the  case,  a  number  of  the  firs  do  go 
back,  the  birch  being  regularly  mixed  among  them,  keeps  good  to  a  cer- 
tainty, and  maybe  relied  upon  for  a  cover.  In  veiy  high  situations  I  make 
it  a  practice,  in  the  marking  out  of  new  woods,  to  plant  along  the  most 
exposed  margins  birch  among  firs,  where  I  suspect  these  latter  have  a 
chance  not  to  succeed  healtliily.  By  doing  so,  I  am  sure  to  have  ultimately 
something  useful  upon  the  soil,  when  otherwise  there  might  have  been 
partial  failure. 

499.  As  a  coppice-wood  the  birch  answers  well ;  indeed,  in  several 
instances  I  have  found  birch  coppice  more  profitable  than  oak,  at  the  pre- 
sent time  when  oak-bark  sells  at  £6  per  ton.  Where  there  is  not  much 
demand  for  small  oak  coppice- wood,  birch  at  the  same  age  is  decidedly 
superior  in  value ;  seeing  that  in  the  case  of  the  birch  we  can  sell  both 
bark  and  wood,  however  small,  to  advantage 


SECTION  XI. — THE  ALDER. 

500.  The  Alder  (Alnibs)  belongs  to  the  natural  order  BETULACEiiE ;  and 
accordiDg  to  the  Linn,  system,  to  Monoeda  Tetrandria,    The  character  of 
the  genus  is  thus  given  by  Don : — Barren  flowers  numerous,  aggregate  in  a 
loose  cylindrical  catkin.   Calyx  a  permanent  wedge-shaped  scale,  3-flowered, 
with  two  very  minute  lateral  scales.   Corolla  composed  of  three  equal  florets. 
filaments  4,  from  the  tube  of  the  corolla    Anthers  of  two  round  lobes. 
F&rtHe  flowers  fewer,  aggregate,  in  an  oval  firm  catkin.    Calyx  a  per- 
manent wedge-shaped    scale,    2-flowered.     Corolla   none.     Styles    two. 
Stigma  simple.    Nut  ovate,  without  wings. 

501.  There  are  upwards  of  twenty  species  and  varieties  of  this  genus,  all 
trees  of  a  comparatively  low  habit  of  growth,  and  natives  chiefly  of  Europe 
aii<l  North  America  The  only  species  to  which  I  think  it  necessary  to  refer 
Jiere  is  the  j1.  glinHnosa,  or  common  alder,  the  specific  character  of  which 


is  thus  stated  by  Smith  :^LeaTe3  roundish,  wedge-shaped,  wavy,  Bemted, 
glutinous,  rather  abrupt ;  downy  at  the  branching  of  the  veins  beneatli. 

502.  This  is  another  of  our  truly  native  trees,  being  foaud  wild  along 
the  banks  of  rivers  and  marshy  parts  of  our  waste  lands.  In  these  cases  it 
is  seldom  found  of  I^e  dimensions,  but  generaUy  as  a  large  bush,  or  at 
best  as  a  small  deformed  tree ;  but  where  attention  has  been  paid  to  it,  md 
it  has  got  the  same  management  as  other  forest-trees,  it  attains  a  size  hj 
DO  means  despicable,  being  frequently  found,  npon  a  good  loamy  soU,  from 
forty  to  fifty  feet  high,  and  of  proportionable  scantling ;  but  in  no  case  will 
it  attain  a  \tage  size  unless  it  have  a  considerable  degree  of  moisture  foi  its 
roots,  which  is  always  found  by  it  upon  the  margins  of  rivers. 

503.  The  wood  of  the  alder  is  by  no  means  valuable,  nor  is  it  genersUy 
applied  to  many  purposes.  It  is  reckoned  one  of  the  most  lasting  of  all 
woods  for  any  underground  work,  such  as  piles  for  bridges ;  and  it  is  even 
allowed  to  stand  a  long  time  when  covered  from  the  ^ects  of  change  of 
dry  and  moist  So  far  as  my  own  experience  goes,  this  wood  is  the  one 
which  of  all  others  I  incline  to  reject  in  the  making  of  any  common  oat- 
door  work,  such  as  fencing ;  in  fact,  I  have  found  posts  of  this  wood  useless 
in  less  than  one  year,  they  being  rotten  at  the  part  between  the  earth  and 
air.  Still,  as  a  coppice-wood,  I  have  found  it  very  valuable ;  and  thit 
dther  for  the  purpose  of  making  charcoal  for  the  proprietor's  own  use,  or 
for  selling  for  powder-wood,  for  which  purpose  it  sells  at  the  same  rate  as 
the  birch, — that  is,  24s.  per  ton  for  the  peeled  wood.  But  unless  in  dis- 
tricts near  to  a  powder  manufactory,  I  am  not  of  opinion  that  it  could  be 

made  profitable,  even  as  a  coppice- wood, 

"■    *  for  any  other  purpose,  unless,  indeed, 

for  herring-barrel  stares,  which  do  not 

now  pay  well 

;  604.  Fig.  87  represents  Uie  leayes 

(  of  this  tree,  and  also  the  catkins  con- 

^  taining  the  seeds.      The  alder  is  pro- 

pf^ated  sometimes  by  cuttings  of  the 

young  wood,  but  principally  fix)m  fiie 

seed.     Indeed,  although  the  method  o{ 

propagating  it  by  cuttings  is  sometimes 

resorted  to,  the  plants  raised  by  sach 

means  are  of  little  real  worth,  and  never 

arrive  at  the  character  of  a  tree  as  those 

do  which  are  raised  &om  the  seed    Tbe 

young  plants  ought,   therefore,  in    all 

cases  where  healthy  young  trees  are  desired,  to  be  ridsed  from  the  seed. 
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The  seed  should  be  gathered  in  the  month  of  October,  or  at  least  as  soon 
as  the  scales  of  the  catkins  or  seed-vessels  begin  to  open  a  little.  When  the 
catkins  are  gathered,  they  should  be  well  exposed  to  the  sun  upon  a  sheet 
for  a  few  days  in  the  open  air,  when  the  scales  will  open  widely,  and  allow 
the  seed  to  be  separated  by  a  slight  rubb^g  and  turning  with  the  hands. 
Many  seedsmen,  when  they  gather  the  seed  of  the  alder,  simply  lay  it  past 
in  a  dry  room,  and  turn  it  frequently  till  the  seeds  fall  out  of  their  own 
accord.  It  should  be  sown  in  the  month  of  March,  and  slightly  covered. 
When  the  plants  have  stood  one  year  in  the  seed-bed,  they  may  be  planted 
out  into  rows  in  the  nursery  ground,  and  there  they  may  be  allowed  to 
remain  one  or  two  years,  according  to  the  strength  that  the  plants  may  be 
required  to  be. 

505.  The  alder  is  by  no  means  particular  as  regards  quality  of  soil,  but 
moisture  is  indispensable.  In  travelling  through  the  Highlands  of  Scot- 
land, we  often  meet  with  large  tracts  of  this  plant,  which  is  always  found 
luxuriating  in  the  swampy  low-lying  grounds,  and  on  the  margins  of  rivu- 
lets;  and  this  at  once  points  out  the  circumstances  favourable  to  its  growtL 

506.  The  alder  ought  never  to  be  mixed  with  other  trees  in  a  plantation, 

unless,  indeed,  we  may  except  the  spruce-fir.    These  may,  under  peculiar 

circumstances,  be  planted  together  ;  that  is  to  say,  where  it  may  be  intended 

to  raise  a  crop  o^  alder  coppice,  spruce-firs  may  be  planted  as  nurses  among 

them,  and  thinned  out  for  paling,  &c.,  as  they  advance.    Wherever  alder 

has  been  planted  in  the  form  of  coppice,  it  is  a  tree  not  easily  rooted  out  of 

the  ground  again,  and  it  generally  renders  the  soil  upon  which  it  grows 

more  injured  than  improved ;  for  it  is  always  observable  that  the  alder,  if 

once  it  gets  a  footing  upon  a  moderately  damp  soil,  will  very  soon  make  it 

a  complete  morass.    Therefore  I  am  not  in  favour  of  planting  alder  at  aU, 

unless  it  be  upon  some  waste  unimprovable  piece  of  land ;  and  perhaps 

even  then,  imder  good  management,  the  birch  may  be  more  profitably  used. 

SECTION  xn. — THE  CHESTNUT. 

507.  The  Chestnttf  (Castanea)  belongs  to  the  natural  order  CobtlacK£  ; 

and  according  to  the  linn,  system,  to  MoncBCia  polyandria,    Don  gives 

the  character  of  the  genus : — Male  flowers,  each  consisting  of  a  6-parted 

caly:3c,  and  10-15  stamens,  affixed  to  its  bottom,  and  extended  beyond  its 

moTith.   Flowers  sessile,  and  disposed  in  groups  along  axillary  stalks  ;  each 

group  consists  of  many  flowers,  and  is  involucrated  by  a  bractea  and  a 

braeteole.    Female  flowers^  consisting  each  of  an  ovaiy  taper  to  the  tip, 

clotli^  with  a  calyx,  and  crowned  by  its  6-7-8-cleft  limb,  and  bearing 

as    many  styles,  and  having  as  many  cells,  with  two  pendulous  ovules  in 
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each.   The  flowers  are  disposed  2-3  or  more  together,  within  a  bell-shaped  and 
externally  bristly  involucre.   Fruit,  2-3  nuts,  included  in  a  4-valved  involucre. 

508.  There  is  only  one  species  of  this  tree  found  really  useful  in  Europe, 
and  it  is  the  only  one  worthy  of  notice  as  a  timber-tree  in  this  country— 
namely,  the  C.  vesca,  the  eatable,  sweet,  or  Spanish  chestnut,  which  is  a 
native  of  Asia  Minor,  and  has  been  cultivated  in  Europe  for  many  centuriea 

509.  This  is  a  tree  which,  in  a  favourable  situation,  attains  large  dimen- 
sions, frequently  surpassing  even  the  oak  in  this  respect ;  and  when  grown 
in  an  open  park  or  lawn,  it  is  a  highly  ornamental  tree,  its  general  bearing 
at  a  distance  very  much  resembling  that  of  the  oak ;  and  in  the  autumn, 
when  its  leaves  take  on  a  yellow  colour,  it  has  a  beautiful  effect  among 
other  trees  of  darker  foliage.  Cultivated  in  these  circumstances,  also,  it 
lives  to  a  great  age.  As  a  timber-tree,  however,  it  falls  far  short  of  even 
what  we  may  consider  as  our  secondary  sorts.  It  does  not  even  attain  large 
dimensions,  unless  it  have  the  advantage  of  a  good  loamy  soil,  and  a  good 
situation,  and  is  therefore  not  adapted  for  generally  planting  out  as  a  forest- 
tree  in  any  exposed  situation  upon  an  indifferent  soil. 

510.  When  young,  it  grows  very  rapidly,  and  very  soon  attains  a  large 
size ;  but  I  have  seldom  seen  one  which  had  arrived  at  the  age  of  fifty  or 
sixty  years,  which  was  not  ring  shaken  in  the  heart-wood,  and,  in  fact, 
almost  useless  for  any  particular  purpose.     Knowing  this  to  be  the  case 
with  the  tree  in  most  situations,  I  am  not  inclined  to  plant  it  much  myself, 
and  of  course  cannot  conscientiously  recommend  its  cultivation  to  otbeisr— 
at  least  with  the  view  of  raising  useful  timber  from  it    The  wood  of  the 
sweet  chestnut  is,  however,  generally  found  good  for  many  purposes  up  to 
the  age  of  fifty  years  ;  and  as  a  secondary  tree,  or  one  which  is  grown  for 
a  time  among  others  which  may  be  meant  to  stand  as  a  permanent  crop 
upon  the  ground,  it  is  very  well  adapted.    But  even  allowing  that  this  tree 
would  do  well  as  a  secondary,  or  nurse,  in  many  situations,  I  have,  for  my 
own  part,  never  found  an-  instance  in  which  its  place  could  not  be  more 
profitably  filled  by  the  larch,  ash,  or  sycamore ;  and  I  never  do  introduce 
the  sweet  chestnut  into  any  forest-ground  of  which  I  have  the  management 
In  all  cases  where  it  might  be  planted  as  a  secondary  tree,  and  where  it 
might  be  cut  down  in  order  to  give  room  to  others  by  the  time  it  was  from 
thirty  to  forty  years  old,  I  have  found  that  the  larch  or  ash  is  far  more 
profitable ;  while,  as  a  tree  for  a  permanent  crop,  its  place  is  infinitdy 
better  filled  by  the  oak,  larch,  or  ash.    The  wood  of  the  sweet  chestnut  is 
undoubtedly  very  durable.     For  posts  and  gate-posts  I  have  found  it  answer 
most  excellently ;  and  even  for  cart-trams  it  answers  well  when  from  thirty 
to  forty  years  old,  and  for  many  other  purposes  besides.    I  have  cut  a  con- 
siderable quantity  of  this  wood  for  herring-barrel  staves,  for  which  purpose 
it  is  well  adapted ;  but  at  present  it  would  pay  a  proprietor  very  poorly 
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indeed  to  grow  thia  sort  of  wood  for  that  purpose.  It  ia,  however,  excel- 
lently adapted  ioT  coppice-wood ;  and  in  all  districts  where  there  may  be  a 
demand  for  hoop-wood  of  various  sizes,  or  for  hop-poles,  the  sweet  chestnut 
would  pay  well  in  the  form  of  coppice.  It  readily  throws  up  a  succession 
of  young  shoots  Arom  the  stoles  when  cut  over,  which  grow  vety  rapidly 
for  the  first  eight  or  ten  years,  frequently  at  the  end^of  that  period  pro- 
ducing shoots  from  three  to  four  inches  in  diameter,  and  from  fifteen  to 
twenty  feet  high ;  and  these,  too,  very  numerous  p,g^  gg_ 

round  the  stoles.  ;- 

511.  The  foliage  of  the  sweet  chestnut  is  full 
upon  the  young  wood,  and  has  a  very  fine  efiect 
in  the  early  part  of  summer,  as  well  as  in  the 
autumn,  when  it  begins  to  take  on  the  yellow 
tinge.  The  leaves  are  what  is  termed  by  botan- 
ists oblong-lanceolate,  acuminate,  and  mucron- 
ately  serrated.     (See  Fig.  88.) 

512.  The  sweet  chestnut  is  propagated  in 
exactly  the  same  manner  as  the  oak ;  and  what 
has  been  said  relative  to  the  oak  is  equally  appli- 
cable to  the  sweet  chestnut ;  but  with  this  ex- 
ception, that  the  chestnut  is  generally,  when 
young,  of  a  more  rapid  growth  than  the  oak,  and 
is  tbereforo  ready  for  transplanting  into  the 
forest  ground  after  having  been  two  years  in 
the  nursery  rowa  In  all  cases  where  it  is 
desired  that  they  should  grow  to  good  trees,  they 
ought  to  have  a  good  loamy  soil,  upon  a  dry  and 
rather  sheltered  situation. 

SECTION  XIII. — THE   HOHSE-CHEBTNCT. 

513.  The  HOESE- Chestnut  (j^sculm)  belongs  to  the  natural  order 
jfscuLACE^  and  according  to  the  Linn,  system,  to  Heptandria  Mon- 
offynia.  The  character  of  the  genus  is  thus  given  by  Don  r — Calyx  cam- 
pannlatfe  Petals  4,  or  5,  expanded,  with  an  ovate  border.  Stamens  with 
the  filaments  recurved  inwardly.  Capsules  echinated.  Leaflets  sessile,  or 
almost  sessile. 

£14  There  seems  to  be  only  one  species  of  this  tree  that  grows  to  a 
lai;ge  timber  wze — namely,  the  jEscuiug  Hippooastanum,  although  there 
are  several  sorts  of  it  of  a  comparatively  low  and  bushy  habit.  I  shall, 
thereforo,  confine  my  description  of  the  genus  to  this  one  alona  It 
is  a  tree  of  great  beauty,  and  may  properly  be  said  to  be  the  only  flowering 
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tree  we  have  upon  our  lawns.  It  is  of  vety  rapid  growth,  and  in  a  few 
years  attains  a  considerable  size.  Bat  in  order  to  attiun  respectable  ^men- 
sions,  and  to  have  the  appearance  which  its  massy  foliage  and  he&yj  limbs 
are  calculated  to  produce,  it  requires  to  be  grown  upon  a  good  rich  loimj 
soil,  and  in  rather  a  sheltered  situation ;  at  least,  it  must  be  in  a  situation 
where  it  is  aot  apt  to  be  exposed  to  severe  storms  of  wind.  It  is  Ij  no 
means  a  delicate  tree,  although  a  native  of  Asia :  it  is,  in  fiact,  a  hardy  tiee, 
so  &r  as  regards  the  degree  of  cold  which  it  can  bear ;  bat,  from  the  ahort' 
grained  texture  of  the  wood,  which  is  very  brittle,  it  is  not  at  all  adi^ited 
to  grow  in  an  exposed  situation. 

515.  The  wood  of  the  horse-chestnut  is  of  a  soft  nature  and  white  colonr, 
and  by  no  means  calculated  for  general  use.  On  this  account  its  genenl 
cultivation  as  a  forest  tree  cannot  be  recommended ;  but  as  an  ornamental 
tree,  very  few  can  surpass  it 

51 6.  The  leaves  of  this  tree  have  a  very  fine  massive  effect  when  the  tne 
is  placed  among  others  of  amore  light  and  airy  character;  and  as  they^peai 
pretty  early  in  the  season,  accompanied  by  the  rich  pink-white  flowers,  tbe 


tree  is  upon  that  account  more  worthy  of  a  place  upon  the  lawn.  The 
naked  tree  is  in  itself  of  a  stiff  character,  the  young  shoots  being  laige, 
and  not  numerous.  See  Fig.  89,  which  is  a  representation  of  the  young 
shoots,  and  Fig.  90,  representing  the  form  of  the  leaves  upon  a  reduced  scale- 
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517.  This  tree  is  propagated  from  the  seed,  which  is  termed  a  nat  These 
are  generally  ripe  in  the  month  of  October,  and  they  should  be  sown  imme- 
diately when  gathered,  as  they  are  extremely  apt  to  lose  their  vegetative 
powers  if  kept  long.  They  may  be  sown  either  in  beds  or  in  rows,  in  the 
same  manner  as  has  already  been  recommended  for  the  oak-seed.  The 
,»^  pl.n«  m^  ,ig»„„  L^,.,  fl,.  ™^  «,«  ,»r.  ««!.»«.  fcr  bd.g 
transplanted  ont  into  nursery  rows  when  one  year  old ;  in  which  they  may 
remain  for  one  or  two  years,  according  as  the  plants  may  be  wished  to  be 
small  or  large. 


SECTION  XIV. — THE  LIME  TREE. 

518.  The  Lime  Tree  (Ti7ia)  belongs  to  the  natural  order  Tiliack£  ; 
and  according  to  the  linn,  system,  to  Polyandria  Monogynia.  The  char- 
acter of  the  genus  is  thus  given  by  Don : — Calyx  5-parted.  Petals  5.  Sta- 
mens numerous,  free,  or  somewhat  polyadelphous.  Ovary  globose,  villous, 
1-styled,  6-celled;  cells  two-ovuled.  Nut  coriaceous,  1-celled,  1-2  seeded, 
from  abortion. 

519.  There  are  several  species  and  varieties  of  this  genus,  all  natives  of 
Europe  and  America ;  but  the  only  one  I  consider  worthy  of  recommenda- 
tion, both  as  a  timber  and  an  ornamental  tree,  is  the  Tilia  Europoea,  or 
common  lime  tree  of  Europe.  Its  specific  character  is: — ^Petals  without 
scales.  Leaves  cordate,  acuminated,  serrated,  smooth,  except  a  tuft  of  hair 
at  the  origin  of  the  veins  beneath,  twice  the  length  of  the  petioles.  Cymes 
many-flowered.     Fruit  coriaceous,  downy.     Don. 

520.  This  is  one  of  the  most  beautiful  and  interesting  of  our  ornamental 

trees  in  the  month  of  July.    Mauy  object  to  it  as  being  of  a  stiff  and 

formal  outline,  and  a  clumsy  habit,  and  as  not  presenting  that  shade  and 

light  which  are  required  for  picturesque  scenery.     This  is  no  doubt  true ; 

but  in  certain  situations,  such  as  along  the  sides  of  walks  or  avenues,  it  is 

one  of  the  most  desirable  of  trees.     Even  when  standing  singly,  freely 

exposed  to  the  open  air,  and  when  contrasted  among  other  trees,  it  forms  a 

beantiful  object  when  in  full  flower;  indeed,  as  an  ornamental  tree,  in 

almost  any  situation,  few  will  object  to  its  presenca    This  is  a  tree  which, 

under  favourable  circumstances,  attains  very  large  dimensions,  and  lives  to 

a  great  age.    There  are  upon  the  Amiston  grounds  many  fine  lime  trees ; 

but   there  is  one  in  particular^  about  ninety  feet  high,  and  four  feet  in 

diameter  four  feet  from  the  ground,  and,  I  believe,  about  two  hundred 

years  old.    It  is  in  the  end  of  July,  and  for  some  time  in  August,  a  perfect 

mass  of  flower,  the  sweet  perfame  of  which  is  surpassingly  agreeable  for  a 
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good  way  off.  In  the  sunshine,  thousands  of  bees  may  be  heard  humming 
and  busy  gathering  their  store  ;  and  from  the  flowers  of  this  tree  it  is  said 
the  best  honey  is  produced. 

521.  The  wood  of  this  tree  is  white  in  colour,  and  of  a  peculiarly  close 
and  soft  nature,  being  particularly  well  adapted  for  all  turnery  work.  It  is 
much  sought  after  for  boards  upon  which  to  cut  leather.  It  is  also  used  in 
the  making  of  musical  instruments,  as  in  the  case  of  sounding  boards  for 
pianofortes.  In  Bussia  and  Sweden,  the  inner  bark  of  the  lime  tree  is 
manufactured  into  the  bass-matts  which  are  so  much  used  in  this  countiy 
for  various  purposes.     It  is  also  used  in  making  charcoal  for  gunpowder. 

522.  The  leaves  of  this  tree  are  of  a  fine  light  green,  and  are  described 
by  botanists  as  smooth,  cordate,  acuminated,  and  aerraied,   (See  Fig.  91,  a) 


Fig.  91. 


^  I'k^*->-*»- 


There  is  a  peculiar  appendage  attached  to  the  peduncle  of  each  of  the 
cpnoa  of  flowers  of  the  lime  tree,  termed  the  floral  leaf,  out  of  which  the 
flowers  protrude,  as  it  were.     (See  Kg.  91  6.) 

523.  The  seed  very  seldom  ripens  in  this  country,  that  only  taking  place 
in  very  fine  seasons ;  therefore  the  tree  is  propagated  by  layers,  by  which 
mode  it  is  very  readily  multiplied.  It  being  a  soft-wooded  plant,  it  easDy 
strikes  root  by  layering.  When  the  layers  are  one  year  old,  they  may  with 
all  safety  be  removed  &om  the  parent  stock  and  transplanted  into  the  nur- 
sery rows,  where  they  may  remain  for  one,  two,  or  even  three  years,  accord- 
ing as  the  plants  may  be  wished  to  be  laige  or  small. 

The  lime  tree  is  one  which  I  have  found  very  easy  to  transplant  witb 
safety  at  a  considerable  age  and  size.  Hence  it  is  very  usefdl  in  filling  up 
gaps,  or  for  making  groups  to  have  immediate  effect  upon  a  lawn.  In 
order  to  arrive  at  perfection  in  point  of  magnitude,  it  requires  to  be 
planted  upon  a  good,  rich,  and  rather  dampish  loam,  and  in  a  pretty 
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sheltered  sitaatioii ;  therefore  it  is  by  no  means  adapted  as  a  generally 
nsefdl  forest  tree  for  our  woods. 


SECTION  XV. ^THE  WALNUT  TREE. 

524  The  Walnut  {Juglans)  belongs  to  the  natural  order  Juglandacks; 
and  according  to  the  linn,  system,  to  Monoecia  Polyandria.  The  char- 
acter of  the  genus  is : — ^Flowers  unisexual,  monoecious.  Mode  jU/wers 
in  cylindrical,  drooping,  solitary  catkins.  Calyx  of  5-6  scales.  Sta- 
mens 18-36.  Female  flowers  solitary,  or  a  few  in  a  group,  terminal 
upon  a  shoot  developed  in  the  same  year.  Calyx  ovate,  including  and 
adhering  to  the  ovary.  Petals  four.  Stigmas  2-3,  fleshy.  Fruit  a 
drupe ;  covering  of  the  nut  a  fleshy  husk  of  one  piece  that  bursts  irregu- 
larly.   Nut  woody,  of  two  valves.    (Don.) 

525.  There  are  several  species  and  varieties  of  this  tree ;  but  the  only 
one  I  shall  refer  to  here  is  the  common  walnut  [Juglans  regia),  which 
is  said  to  be  a  native  of  Persia,  and  to  have  been  introduced  into  England 
about  1562.  This  species  is  readily  distinguished  from  the  others  by  its 
leaves,  which  are  oval,  glabrous,  and  obscurely  serrated,  and  the  leaflets  on 
one  leaf  firom  five  to  nine.    See  fig.  92. 

526.  This  tree  has  hitherto  been  cultivated  chiefly  for  its  fruit,  but  I 
am  of  opinion  that  it  might  be  turned  to  good  account  for  its  timber  also. 
When  the  tree  is  young,  its  timber  is  soft  and  white,  and  worthless  as  com- 
pared with  that  of  most  other  young  trees ;  but  after  it  has  attained  from 
fifty  to  sixty  years,  it  begins  to  become  hard  and  solid  in  the  interior  of  the 
tree ;  till  about  eighty  years  it  becomes  of  a  very  solid  texture,  of  a  dark 
brown  colour,  and  very  prettily  veined.  It  is  very  much  sought  after  for  fur- 
niture purposes,  and  I  have  sold  some  trees  of  it  for  this  at  5s.  6d.  per  foot. 
It  is  also  much  sought  after  for  gun  stocks,  and  in  1853  there  was  some 
talk  of  growing  it  in  the  Government  forests  for  this  purpose ;  but  whether 
this  has  been  gone  into  or  not  I  cannot  tell.  I  should  say,  however,  that 
there  are  large  enough  districts  of  good  land  in  these  forests  for  the  profit- 
able growth  of  this  tree  for  gun  stocks. 

527.  To  grow  this  tree  to  a  really  valuable  size,  it  requires  to  be  planted 
in  a  deep  and  strong  loamy  soil,  rather  light  than  heavy,  and  by  all  means 
dry.  When  grown  upon  a  soil  wet  in  the  bottom,  it  becomes  shakey  in  its 
timber  at  a  very  early  stage,  and  consequently  never  becomes  large  or  valu- 
able for  any  purpose ;  but  when  grown  on  a  deep  diy  loam,  it  becomes  a 
handsome  tree,  and  of  sound  timber. 

528.  This  tree  is  always  grown  from  the  nuts,  which  are  generally  ripe 
about  the  first  of  October.    They  may  be  sown  either  in  rows  or  in  beds, 
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and  as  they  are  very  apt  to  lose  their  vitality  if  long  kept,  they  should  be 
Fta  92. 


sown  as  soon  as  possible  after  they  come  to  hand,  whether  they  may  be 
imported  or  grown  in  the  country. 
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529.  As  the  plants  make  strong  tap  roots  the  first  year,  they  should  be 
lifted  when  only  one  year  old,  and  planted  ont^to  lines,  which  will  cause 
them  to  become  more  fibrous  and  safe  to  plant  out  into  their  permanent  sites. 

SECTION  XVI. ^THE  TULIP  TREE. 

530.  The  tulip  tree  {Liriodendron)  belongs  to  the  natural  order  Maq- 
NOLiAGEiB ;  and  according  to  the  Linn,  system,  to  Polyandria  Polygynia. 
The  character  of  the  genus  is  thus  given  by  Don: — Carpeb  1-2  seeded, 
disposed  in  spikes,  indehiscent,  deciduous,  drawn  out  into  a  wing  at  the 
apex.  Calyx  of  3  deciduous  sepak  Corolla  of  six  petals,  conniving  into 
a  bell-shaped  flower. 

531.  There  is  only  one  distinct  species  of  this  tree,  the  L.  Tulipi/era, 
which  is  a  native  of  North  America,  and  is  a  free  growing  tree,  attaining  a 
large  size  even  in  this  country,  and  especially  in  the  southern  and  midland 
counties  of  England. 

532.  This  tree  is  easily  known  by  its  leaves,  which  are  quite  character- 
istic and  imlike  those  of  almost  any  other  tree — ^very  much  resembling  a 
riding  saddle,  see  fig.  93.  They  are  thus  described  by  botanists :  smooth, 
truncate  at  the  top,  and /our  lobecL 

533.  The  tree  is  cultivated  chiefly  for  oruament,  and  not  for  its  timber, 
as  its  wood  is  soft,  yellow  in  the  heart,  and  comparatively  worthless  so  far 
as  I  am  acquainted  with  it  There  are  few  trees,  however,  more  ornamental 
thau  it  is,  as  its  very  luxuriant  foliage,  together  with  its  numerous  yellow, 
or  rather  greenish-yellow  tulip-shaped  flowers,  give  a  very  fine  effect,  which 
is  heightened  by  the  unusual  contrast  the  whole  plant  makes  when  it 
flowers,  as  compared  with  any  other  tree  in  its  neighbourhood. 

534.  Although  this  tree  is,  generally  speaking,  hardy  enough  to  stand 
the  climate  of  this  country  on  favourable  parts  as  far  north  as  the  southern 
slope  of  the  Grampians,  still  it  is  comparatively  tender,  and  succeeds  only 
in  very  sheltered  situations,  and  on  a  deep  dry  loamy  soiL  I  have  seen 
some  very  fair  specimens  in  the  midland  counties  of  Scotland,  and  these 
stood  upon  lawns  where  there  was  a  considerable  degree  of  shelter  from  the 
presence  of  other  larger  and  branchy  trees,  and  at  the  same  time  where  they 
had  enough  of  light  and  air  to  ripen  their  wood. 

535.  Although,  generally  speaking,  it  grows  well  in  the  more  favour- 
able parts  of  this  coimtry,  and  fiowers  profusely,  it  ripens  its  seeds  only  in 
fiEtvourable  seasons,  even  in  England.  The  supply  of  seed  for  the  raising  of 
a  stock  of  plants  is  therefore  got  from  America.  The  seeds  should  be  sown 
as  scon  as  they  are-received,  which  may  generally  be  in  the  autumn.  If  this 
is  attended  to,  the  plants  will  come  up  in  the  following  spring;  but  if  they 
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should  not  be  sown  till  epring,  they  will,  in  all  probability,  be  dormant  till 
the  next  spring.  A^  the  young  plants  are  not  furnished  with  fibroos  roots, 
nurserymen  toe  in  the  habit  of  sowing  the  seeds  in  pots,  and  ailer  thejr 
have  stood  one  year  in  them,  they  transplant  them  into  lines  in  the  open 
groond;  which  mode  tends  greatly  to  encourage  fibrous  roots,  and  therefore 


to  secure  success  after  transplanting.  From  this  disposition  of  the  plant 
to  run  to  tap  root  and  not  to  fibrous  roots,  the  plants  should  never  be 
allowed  to  remain  longer  in  the  nursery  than  two  years  £rom  the  time  of 
their  coming  above  ground,  aa  if  they  should  be  kept  longer  they  will  not 
transplant  so  safely  afterwards. 
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SECTION  XVII. THE  HORNBEAM. 

536.  The  Hornbeam  (Caepintjs)  belongs  to  the  natural  order  of  Cory- 
lacecB,  and  aocording  to  the  Linn,  system,  to  Monoeda  Polyandricu  The 
character  of  the  genus  is  thus  stated  by  Don : — Male  flowers — Catkin  late- 
ral, sessile,  cylindrical,  Bracteas  imbricate.  Flowers  consisting  of  12  or 
more  stamens  inserted  at  the  base  of  a  bractea.  Anthers  bearded  at  the 
tip,  1-oelled.  Female  flowers  in  lax  terminal  catkins.  Bracteas  of  two 
kinds,  outer  and  inner ;  outer  bracteas  entire,  soon  falling  off;  inner  brac- 
teas in  pairs,  each  3-lobed.  Calyx  clothing  the  ovary  to  near  its  tip,  and 
adhering  to  it ;  toothed  at  the  tip.  Style  very  short  Stigmas  2,  long, 
thread-shaped.  Fruit  not  attended  by  the  involucre;  ovate,  compressed, 
ribbed,  clothed,  except  at  the  base,  and  tipped  with  the  adnate  calyx ; 
woody ;  including  one  seed. 

537.  There  are  several  species  and  varieties  of  hornbeam  introduced  into 
this  country,  to  one  of  which  only  I  shall  refer,  namely,  the  C.  BetiUus,  as 
it  is  a  European  species,  very  hardy,  and  attains,  under  favourable  circum- 
stances, very  considerable  magnitude  of  timber.  The  specific  character  of 
this  tree,  according  to  Smith,  is : — ^Bracteas  of  the  fruit  flat,  oblong,  ser- 
rated, with  two  lateral  lobes. 

538.  It  is  a  singular  fact  in  the  history  of  the  arboriculture  of  this 
country,  that  although  the  hornbeam,  when  grown  on  a  good  loamy  soil, 
often  attains  a  diameter  of  stem  from  two  to  three  feet,  or  even  more,  with 
a  height  of  some  60  or  70  feet ;  and  although  under  such  circumstances  it 
is  a  very  ornamental  and  dense-headed  spreading  tree,  it  has  not  been  much 
enltivated,  but  rather  neglected  and  reduced  to  the  position  of  a  mere  hedge 
plant    This  may  have  arisen  from  the  great  tendency  that  the  tree  has 
to  become  branchy  and  short  of  stem,  and  thus  not  much  worth  as  tim- 
ber ;  and  hence  its  general  fitness  for  hedging  purposes.    It  is,  notwith- 
standing, a  tree  capable  of  being  cultivated  to  very  considerable  timber 
size^  as  I  have  seen  some  excellent  specimens  of  it  when  grown  in  a  plan- 
tation among  other  trees,  where  it  had  its  tendency  to  throw  out  branches 
checked  by  standing  among  them.    In  fact,  this  tree  is  so  seldom  seen  of 
timber  size  that  I  have  known  many  practical  foresters  of  long  experience 
who  did  not  know  it  when  they  had  one  pointed  out  to  them,  and  who  con- 
ceived it  to  be  a  species  of  beech. 

539.  It  certainly  does  pretty  much  resemble  the  common  beech,  but  it 
is  easily  distinguished  from  it  by  the  feather-nerved  and  plaited  appear- 
ance of  the  leaves  (see  Fig.  94),  as  well  as  by  the  appearance  of  the  seed 
or  TLuts,  which  have  a  flat,  leafy,  three-lobed  appendage  (see  Fig.  95). 
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540.  The  plant  is  chiefly  reared  for  hedging  purposes ;  and  as  it  atanda 
pruning  well,  it  answers  for  thb  purpose  admirably. 

541.  The  seed  does  not  generally  ripen  in  Scotland,  but  in  England  it 
does  readily.     It  should  be  sown  when  gathered,  in  the  month  of  October, 


as  the  greater  part  of  it  generally  requires  to  lie  one  year  in  the  ground  before 
vegetating.  The  plants  should  be  planted  out  into  lines  when  one  year  old, 
and  allowed  to  stand  for  two  years  before  being  put  out  to  their  permanent 
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SECTION    XVni. THE   CHERRY. 

542.  The  Cherry  (CercLStLs)  belongs  to  the  natural  order  BjOBACEM,  and, 
according  to  the  linn,  system,  to  Icosandria  rnonogynia,  and  its  generic 
character,  according  to  Don,  is : — Drupe  globose,  or  uinbilicate,  at  the  base/ 
fleshy,  quite  glabrous,  destitute  of  bloom,  containing  a  smooth,  rather 
globose  compressed  stone. 

543.  As  almost  all  the  species  of  this  genus  are  cultivated  chiefly  either 
for  their  fruit,  or  for  ornamental  purposes,  and  as  only  one  of  them  is 
considered  worthy  of  being  planted  as  a  timber  tree,  namely,  the  C. 
SylvestriSy  or  the  wild  black-fruited  cherry  tree,  or  gean,  I  shall  not  refer 
to  any  of  them  but  it. 

Its  specific  character  is  thus  given  in  the  Arboretwn  Britanniciim  : — 
Branches  vigorous  and  divaricate ;  the  buds  from  which  the  fruits  are  pro^ 
duced  oblong-acute.  Flowers  in  umbel-like  groups,  sessUe,  not  numerous. 
Leaves  oval-lanceolate,  pointed,  serrated,  somewhat  pendent,  slightly  pu- 
bescent on  the  under  side,  and  furnished  with  two  glands  at  the  basa 

544.  This  tree  is  very  hardy,  and  often  found  wild  in  our  woods,  and  in 
old  hedges,  in  both  of  which  it  has  a  good  effect,  in  the  spring  when  in 
flower,  in  summer  when  in  fruit,  and  in  autumn  when  the  leaves  become  of 
a  reddish  yellow  colour.  Although  attaining  pretty  large  dimensions  as  a 
tree,  still  it  is  seldom  planted  exclusively  with  the  view  of  rearing  it  for 
timber,  but  chiefly  for  ornament,  and  partly  as  a  coppice,  for  which  it  suits 
welL  I  have  seen  trees  of  it  cut,  of  forty  feet  in  height,  and  containing 
a  considerable  quantity  of  timber,  which  is  generally,  when  of  any  size, 
much  sought  after  for  cabinetmaking  purposes. 

545.  This  tree  is  propagated  from  the  seed,  or  stone,  so  well  known  to 
every  one  that  I  think  no  farther  description  is  necessary.  They  generally 
ripen  in  July,  and  should  be  sown  shortly  afterwards,  as  they  are  very  apt 
to  lose  their  vitality  if  long  kept 

546.  The  tree  will  grow  well  on  any  moderately  good  soil,  if  dry,  and 
grows  rapidly  without  almost  any  attention.  Most  of  the  other  species 
of  cherry  which  are  cultivated  in  gardens  for  their  fruit,  are  propagated  by 
ingrafting  on  young  stocks  of  this  tree,  raised  from  seeds. 


SECTION    XIX. THE   THORN. 


547.  The  Thorn  {Cratcegus)  belongs  to  the  natural  order  Rosacea  ;  and 
according  to  the  Linn,  system,  to  Icosandria  di-Pentagynia ;  and  its 

p 


^ 
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generic  description,  according  to  Don,  is: — "Calyx  with  an  urceolate  tube, 
and  a  5-cleft  limb.  Petals  orbicular,  spreading.  Ovarium  2-5  celled. 
Styles  2-5,  glabrous.  Pome  fleshy,  ovate,  closed ;  the  calycine  teeth,  or  the 
thickened  disk,  containing  a  bony  putamen.'^ 

548.  There  are  upwards  of  fifty  different  species  and  varieties  of  this  genus, 
chiefly  deciduous  small  trees,  or  large  shrubs,  and  a  few  of  them  only  attain 
the  height  of  thirty  feet.  The  greater  number  of  the  q)ecies  are  natives  of 
Europe  and  N.  America,  ^nd  all  are  free  growers,  profuse  flowerers,  and 
very  ornamental.  In  a  work  of  this  kind,  which  professes  to  treat  of  tim- 
ber trees  only,  I  shall  not  refer  to  any  of  the  members  of  this  family  bat 
one,  namely,  the  C.  oxydcantiia,  or  conamon  hawthorn,  which  is  not  only 
well  known  and  useful  for  hedging  purposes,  but  also  for  its  ornamental 
effect, both  in  summer  when  in  flower,  and  in  autumn  and  winter  when  infiruit 

549.  It  may  by  many  be  considered  almost  superfluous  to  give  the  specific 
character  of  this  plant,  as  it  is  so  well  known  that  few  can  possibly  mistake 
it ;  still  I  know  that  foresters,  for  whom  this  book  is  chiefly  written,  are 
not  generally  so  well  acquainted  with  the  distinctive  character  of  plants,  as 
applied  by  botanists,  as  to  enable  them  to  state,  intelligently  and  correctly, 
whether  such  a  plant  is  one  species  or  another ;  and  it  is  for  this  reason 
that  I  give  the  distinctive  characters  of  all  those  plants  I  refer  to.  In 
fact,  it  was  oidy  the  other  day  that  I  walked  through  a  shrubbeiy  with  a 
forester,  who  stands  pretty  high  as  a  practical  man  in  his  own  neighbour- 
hood, and  who  I  found  could  not  distinguish  betwixt  the  different  species 
of  several  of  the  trees  of  the  common  genera,  and,  indeed,  could  not  dis- 
tinguish the  common  thorn  plant  from  another  of  the  same  family  which 
bears  a  close  resemblance  to  it.  From  this,  then,  I  consider  it  right  to  give 
the  distinctive  characters  of  all  the  plants  described. 

550.  The  specific  character  of  the  (7.  oxyacantha  then  is: — Leaves 
obovate-wedge-shaped,  nearly  entire,  or  trifid  or  cut,  smooth,  rather  glossy. 
(See  Fig.  96).  Corymbs  of  several  flowers.  Sepals  without  glands,  and 
acute.    Styles  1-3. 

551.  The  thorn  plant  cannot,  properly  speaking,  be  considered  in  the  light 
of  a  timber  tree,  although,  as  I  have  often  seen,  it  may,  by  cultivation  and 
attention  to  judicious  pruning,  be  made  to  attain  veiy  considerable  dimen- 
sions ;  still,  in  this  respect,  it  holds  but  a  low  rank,  and  must  be  considered 
merely  as  an  ornamental  bush,  capable  of  being  trained  to  the  size  of  a 
small  tree. 

552.  The  great  use  of  the  thorn  in  tins  countiy  is  that  of  hed^g,  and  for 
this  purpose  we  have  no  other  plant  so  suitable ;  not  only  from  its  being 
adapted  to  grow  in  a  great  variety  of  soils,  but  from  its  firmness  of  habit^ 
and  strength  to  resist  pressure,  when  properly  trained  for  the  purpose. 
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S53.  Id  the  wild  state,  tbe  thorn,  when  foond  m  a  loamy  soil  with  a 
dry  bottom,  growa  very  rapidly  when  under  fifteen  years  of  age,  but  as  it 
attains  the  height  of  &om  fifteen  to  twenty  feet,  it  grows  more  to  breadth 
of  top  than  to  height  of  stem,  and  assumes  the  character  of  a  large  and 
spreading  bnsh  ;  and  it  is  in  this  state  that  it  is  so  much  admired  for  its 
inxifuaion  of  sweet-smelling  flowers  and  bright  red  fruit. 


554.  As  I  have  already  adverted  to  tbe  raising  of  hedges  &om  this 
plant  in  a>  former  section  of  this  work,  I  shall  not  here  recapitulate  what 
has  there  been  stated,  but  proceed  to  show  how  the  young  plants  are  reared 
in  ihe  nursery.  The  hawthoni,  in  seasons  favourable  for  fruit,  generally 
beoTB  a  great  and  abundant  supply  of  seeds,  which  are  generally  termed 
hatv^S  these  are  ordinarily  ripe  and  fit  for  seed  about  tbe  beginning  of 
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November.  They  should,  however,  never  be  gathered  for  seed  until  they 
ore  perfectly  ripe,  and  this  state  may  easily  be  known  by  their  being  of  a 
dark  red  colour,  mealy,  and  the  fleshy  fruit  separating  freely  from  the  stone. 
If  gathered  before  they  are  ripe,  the  cotyledons  of  the  seed  are  liable  to 
perish  from  not  having  been  perfected  before  gathering.  The  haws  should  be 
pulled  from  the  bushes  by  the  hand  When  gathered  for  the  purpose  of 
raising  plants  from  them,  they  should  be  laid  in  a  heap,  in  which  to  rot  the 
pulp,  and  to  separate  it  from  the  stones.  This  is  best  done  by  laying  them 
in  a  ridge  form,  in  the  open  air,  and  upon  the  ground,  say  twenty-four 
inches  high  in  the  middle,  and  forty-eight  inches  broad  at  bottom,  or  the 
ridge  may  be  of  smaller  dimensions,  if  a  small  quantity  only  are  wanted. 
To  prevent  the  pulpy  part  of  the  fruit  from  heating,  and  thereby  endanger- 
ing the  vitality  of  the  seed,  my  plan  is  to  mix  them  with  finely  riddled 
soil,  say  in  quantity  equal  to  the  bulk  of  the  seed  or  haws  themselves.  The 
whole  should  be  intimately  mixed  together,  so  as  to  hasten  the  decompo- 
sition of  the  pulp,  and  should  be  turned  over  now  and  then,  say  once  in 
the  fortnight,  so  as  to  turn  inwards  the  portion  which  lay  most  exposed  to 
the  air,  and  outward  the  portion  which  was  innermost  In  this  rotrhesp 
I  allow  the  haws  to  lie  for  fifteen  or  sixteen  months,  when  the  pulp  will  be 
perfectly  rotted,  and  the  seed  ready  for  sowing.  Then,  supposing  that  the 
haws  were  gathered  and  put  into  a  rot-heap  in  November  1869,  they  wiD 
be  ready  for  sowing  in  February  1861.  They  should  be  sown  in  beds  on 
a  good  light  mould,  properly  prepared  for  the  purpose.  They  should  not 
be  sown  thickly,  but  rather  thinly,  say  at  the  rate  of  one  seed  to  the  square 
inch,  and  they  should  be  covered  with  nearly  half-an-inch  of  earth.  They 
will  braird  the  same  year,  but  should  not  be  lifted  till  they  have  stood  two 
years  in  the  seed  bed.  When  at  this  stage,  they  should  be  planted  out 
into  lines  in  the  nursery,  say  three  inches  plant  from  plant,  and  the  lines 
twelve  inches  apart.  When  they  have  stood  two  years  in  this  state,  or 
when  they  are  four  years  old,  they  will  be  quite  fit  for  hedging  purposes. 


SECTION  XX. ^THE  HOLLY. 


555.  The  Holly  (Ilex)  belongs  to  the  natural  order  AqiUWOJJAC&J&,  and 
in  the  Linn,  system  to  Tetrandria  Tetragynia,  and  its  generic  character  is 
thus  given  by  Don : — Calyx  4-5  toothed,  permanent.  Corolla  4-5  cleft,  sub- 
rotata  Stamens  4-5,  alternating  with  the  segme9ts  of  the  corolla.  Ovaiy 
sessile.    Stigmas  4.    Berry  containing  4-5  1-seeded  nuts. 

556.  There  are  several  spedes  and  varieties  of  this  plants  some  of  them 
with  spiny  teeth  on  their  leaves  and  others  without^  mostly  evergreens,  and 
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low  trees  or  ahmbs,  aatiTes  of  Europe,  North  America,  and  Asia.  Th6  only 
Bpecdea,  however,  that  I  shall  refer  to,  is  the  prickly  leaved  or  common 
hoUj  (Ilex  aqui/olium,')  the  specific  character  of  which  ia — ^Leaves  oblong. 


8liiiiing,wavy,8pmy-tooaiei  Pedundes  ttxillaiy.  Flowers  nearly  umbellate. 
(See  Fig.  97.) 
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557.  This  is  a  plant  the  size  of  which  depends  very  mneh  upon  whether 
it  grows  in  a  cultivated  or  in  a  wild  state.  In  the  wild  state  I  have  seldom 
seen  it  more  than  twenty  feet  high,  while  in  the  cultivated  state  I  hare 
seen  it  upwards  of  fifty  feet,  with  a  very  respectable  bulk  of  timber  in  its 
stem.  This  plant,  however,  is  not  cultivated  for  its  timber,  but  almost 
exclusively  for  its  ornamental  effect,  which  is  beautiful  at  all  seasons  of  the 
year,  from  its  being  evergreen,  and  from  its  enlivening  effect  in  winter  when 
clothed  with  its  clustering  red  berries.  When  an  old  tree  of  some  aze 
is  cut  down  it  is  very  readily  sold  at  a  good  rate  to  cabinet-makers  for 
furniture,  and  to  many  other  tradesmen  for  various  purposes,  and  among 
others  to  turners  and  engineers. 

538.  I  have  already,  in  a  former  section,  referred  to  the  use  of  this  plant 
for  hedging,  for  which  purpose  few  plants  are  better  fitted,  as  it  forms  both 
an  impregnable  fence  and  an  evergreen,  one  pleasant  from  the  shelter  it 
affords,  and  from  its  appearance  at  all  times. 

559.  The  soil  in  which  I  have  seen  the  best  specimens  of  this  plant  is  a 
light  loam»  with  a  good  deal  of  vegetable  matter  in  it,  and  dry.  I  have 
indeed  seen  fair  plants  of  the  common  holly,  both  green  and  vari^ated 
leaved,  in  soil  of  a  heavy  ai^d  in  that  of  a  poor  character ;  but  I  do  not 
remember  of  ever  seeing  really  healthy  or  well-grown  specimens  in  a  soil 
that  did  not  contain  a  large  percentage  of  decayed  vegetable  matter, 

560.  The  holly  is  always  propagated  from  seed,  but  the  several  varieties 
of  it  are  so  by  budding  and  grafting,  and  sometimes  by  cuttings.  Our 
mode  of  gathering  and  preparing  the  seed,  as  well  as  that  of  sowing  it,  is 
in  every  respect  the  same  as  that  already  described  in  regard  to  the  rearing 
of  the  hawthorn.  The  seeds  of  both  require  two  years  to  come  up  ;  there- 
fore the  use  of  land  is  saved  one  year  by  preparing  them  one  year  pre- 
viously ;  that  is,  if  the  seed  of  these  (the  thorn  and  the  holly),  was  80¥ni 
when  gathered,  it  would  lie  nearly  two  years  in  the  ground  before  it  came 
up,  but  when  rotted  as  described,  and  not  sown  for  sixteen  months  afta 
gathering,  it  will  come  up  the  same  year  in  which  it  is  sown. 

561.  The  hoUy  is  of  slow  growth  at  all  its  stages,  and  firom  this  it  will 
be  found  generally  advisable  to  let  the  plants  stand  two  years  in  the  nnrseiy 
lines  before  planting  them  out  into  their  permanent  sites,  as  by  this  mode 
they  become  well  fibred  in  their  roots  and  strong,  which  is  necessary  in 
order  to  insure  success  in  their  cultivation. 

562.  As  hollies,  even  in  their  young  state,  say,  when  of  the  age  of  two 
years,  and  just  when  they  should  be  removed  from  the  seed-bed  into  nurseiy 
rows,  are  impatient  of  removal  if  the  weather  should  be  at  all  dry,  care 
should  be  taken  to  transplant  them  only  in  wet  weather.  My  own  rule  is 
to  remove  them  from  the  seed-bed  to  the  lines  in  wet  weather  about  the  end. 
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of  April ;  and  although  the  weather  should  be  pretty  wet,  we  invariably 
give  the  roots  a  thorough  watering  after  the  first  spadeful  of  earth  is  put 
on  them.  This  secures  the  safe  removal  of  the  plants ;  otherwise  many 
would  certainly  die. 


SECTION  XXL — THE  MOUNTAIN-ASH. 

563.  The  mountain-ash  (Pyrus  Aucuparioi)  belongs  to  the  natural  order 
Rosace^  and  in  the  Lynn,  system  to  Icosandria  Di-PerUagynia.  It  is 
a  member  of  the  same  natural  family  or  genus  as  the  pear  and  the  apple, 
the  generic  character  of  which  is : — Calyx  with  an  urceolate  tube,  and  a 
5-lobed  limb.  Petals  roundish.  Styles  usually  5,  rarely  2  or  3.  Pome 
closed,  5-celled.  Putamen  cartilaginoas.  Seeds  2  in  each  cell  Testa  car- 
tilaginous (Don).  The  specific  character  of  the  mountain-ash  is  thus  stated 
in  the  Arbor.  Britan. : — Buds  softly  tomentose.  Leaflets  serrated,  slightly 
glabrons.    Pomes  globose. 

564.  The  mountain-ash,  or  rowan-tree,  is  a  well-known  plant  all  over 
Europe,  and  is  readily  distinguished  from  all  the  other  species  of  the  same 
genus  by  its  beautifully  pinnate  or  winged  leaves,  which  very  much  re- 
semble those  of  the  common  ash  (see  Fig.  98),  and  also  by  its  bright  red 
bunches  of  berries,  which  are  generally  ripe,  and  give  the  tree  a  fijie  efiect 
about  the  first  of  October,  when  the  birds  begin  to  live  on  them. 

565.  It  may  perhaps  not  be  worthy  of  being  classed  as  a  timber  tree  ; 

still  in  this  respect  it  attains,  on  good  land,  respectable  dimensions.     I 

could,  on  my  own  farm,  show  a  tree  of  it  upwards  of  twenty-five  feet 

high,  with  a  stem  nearly  two  feet  in  diameter.    I  do  not,  however,  mean 

to  say  that  this  is  a  tree  worthy  of  being  grown  for  the  sake  of  its  timber, 

but  for  its  protection  as  a  nurse  to  hard-wooded  sorts  on  certain  parts 

-where  the  pine  and  the  larch  would  be  apt  to  overgrow  and  spoil 

them.     I  have  found  this  tree  an  admirable  nurse  for  hard  woods  in 

small  plantations,  or  narrow  beltings,  as  it  never  overtops  other  trees 

growing  with  it,  but  admits  from  its  upright  habit  perfect  freedom  of 

growth  for  their  branches.     It  is,  besides,  excellently  adapted  for  growing 

as  a  coppice,  as,  from  its  quick  habit  of  growth  when  young,  it  makes 

strong  shoots  within  the  first  four  or  five  years  after  being  cut  down^ 

-vrliich  are  found  to  suit  well  for  hoops,  and  for  all  sorts  of  rough  basket- 


566.  The  seed  of  the  mountain-ash  should  be  gathered  as  soon  as  it  is 
ripe,  as  birds  are  very  fond  of  it  and  congregate  where  it  is,  and  soon 
devour  it  if  the  crop  be  not  plentiful.    After  it  is  gathered,  the  seed  for  a 
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crop  of  yAnng  plants  should  be  deslt  with  exactly  as  has  been  described 
for  the  preparation  of  the  hawthorn  seed.  The  seed  of  these  pUnts  hes 
about  eighteen  months  in  the  earth  before  it  comes  np  ;  but  when  rotted 
in  8  heap  for  some  fifteen  months,  and  sown  after  all. the  polp  has  been 
decomposed,  they  come  up  in  June  if  sown  in  the  previous  spring,    h 

ftaSS. 


sowing  it  should  be  scattered  thinly,  say,  one  seed  to  two  inches  square,  as 
the  leaves,  even  when  the  plants  we  young,  are  comparatively  large,  and  if 
thickly  sown  they  would  be  drawn  up  and  spoiled  by  crowding. 

667-  The  moontaiu-ash  being  a  very  rapid-growing  plant  when  yom^ 
it  should  not  be  kept  in  the  seed-bed  longer  than  one  year.    The  pl&uts 
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should,  therefore,  be  planted  out  into  the  nursery-lines  the  first  winter  after 
they  have  sprung  np  in  the  seed-beds,  and  at  this  stage  they  will  generally 
be  found  from  eight  to  tweWe  inches  high.  In  the  nursery-lines  they 
should  be  put  in  four  inches  plant  fit>m  plant,  and  eighteen  inches  betwixt 
the  rows.  When  they  stand  one  year  in  the  lines  they  will  be  about  three 
feet  high  on  the  average,  and  fit  for  planting  out 


SECTION  XXII. — THE  LABURNUM. 

568.  The  Laburnum  {Cytisus-  Lahumvm)  belongs  to  the  natural  order 

Leguminacejb,  and  according  to  the  Linn,  system  to  Mmiadelphia  Decan- 

dria.    The  character  of  the  genus  is  thus  stated  by  Don : — Calyx  bilabiate  ; 

upper  lip  usually  entire,  lower  one  somewhat  tridentate.    Vexillum  ovate, 

large.     Carina  very  obtuse,  including  the  stamens  and  pistils.     Stamens 

monadelphous.    Legume  compressed,  many-seeded,  glaudless.    Under  this 

generic  character  is  comprehended  the  common  broom,  and  many  other 

species  and  varieties  of  beautiful  flowering  plants,  and  from  this  description 

alone,  therefore,  it  would  be  difficult  for  the  young  forester  to  distinguish 

the  laburnum  from  some  of  the  other  species  of  the  same  genus,  but  with 

the  following  specific  character  of  the  laburnum  he  could  not  fail,  if  at  all 

acquainted  with  the  application  of  botanical  terms — ^which  at  least  he 

ought  to  be — ^to  recognise  it : — Branches  terete,  whitish.     Leaves  petio- 

late  ;  leaflets  ovate -lanceolate,  pubescent  beneath.    Bacemes  pendulous, 

simple.     Pedicels  and  calyxes  clothed  with  closely-pressed  pubescence. 

Legume  linear,  many-seeded,  clothed  with  dosely-pressed  pubescence. 

569.  The  laburnum  may  not  perhaps  be  considered  in  the  light  of  a 

taiober  tree,  as  it  seldom  attains  large  dimensions  of  stem  ;  still,  when  left 

alone  unencumbered,  and  when  growing  on  a  dry  and  good  loamy  soil,  it 

does  frequently  attain  a  fair  size,  as  I  have  seen  it  some  thirty  feet  high, 

with  a  stem  upwards  of  thirty  inches  diameter  four  feet  from  the  ground. 

This,  howevef,  it  must  be  confessed,  is  an  extraordimuy  size  for  the  species 

to  attain,  as  in  general  it  does  not  grow  much  over  twenty  feet  in  height, 

-with  a  stem  from  eight  to  twelve  inches  diameter.    I  have  myself  sold  a 

few  old  trees  of  the  laburnum  to  cabinet-makers  fbr  fmriiiture  'putposeis, 

ajid  for  it  I  got  Ts.  per  foot,  which  shows  that  even  in  point  of  its  timber 

it  may  be  turned  to  some  account. 

.•  570.  But  laying  out  of  view  altogether  any  recommendations  this  tree 
may  have  as  regards  its  timber,  it  has  the  greatest  claim  to  our  favour 
on    account  of  its  very  highly  ornamental  effect     I  know  of  no  flower- 


ing'tree  which  is  more  worthy  of  being  coltiTated  for  this  purpose.  In 
the  months  of  June  and  July  its  bright  green  shining  foliage  mixed  up 
with  its  penduloi]B  bnnches  of  brilliant  yellow  flowers,  is,  in  my  estimation, 
the  perfection  of  beauty  of  a  flowering-tree.  And  it  is  so  graceful  witM ; 
notwithstanding  its  very  showy  exhibition  of  leaf  and  Sower,  it  is  of  a 
modest  and  unassuming  deportment.     The  general  outline  of  the  whole 


plant  is  irregular  and  natural,  and  this  characteristic  adds  much  to  its 
beauty  and  efl'ect.  What  makes  this  tree  so  very  showy  in  its  floweriog 
season  is  the  smollness  of  its  leaves  compared  with  the  size  of  its  bancfaea 
of  flowers  (see  Fig.  99).  The  leaves  are  small,  and  only  three  on  a  petiole, 
while  the  flowers  are  numerous  on  one  stalk,  and  hanging  each  like  a  bniicli 
of  yellow  grapes. 
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571.  The  labnmnm  is  worthy  of  a  place  in  any  collection  of  ornamental 
trees,  but  its  proper  place  is  on  the  sides  of  roads  and  walks,  whether  in  the 
park,  the  shmbbery,  or  the  woods — where  it  always  forms  a  most  agreeable 
object ;  it  shonld  have  ample  space  for  the  development  of  its  head  and 
branches,  for  without  a  large  head  the  tree  does  not  form  so  ornamental 
an  object  as  it  is  capable  of  doing. 

572.  The  seed  of  this  tree  is  generally  ripe  about  the  middle  of  October, 
when  the  legumes,  or  seed-pods,  should  be  gathered  for  sowing.  When 
collected,  they  should  be  stored  in  an  airy  and  dry  loft  till  they  are  required 
for  sowing,  which  is  generally  about  the  end  of  March.  They  may  be  sown 
in  any  light  soil,  in  beds,  but  thinly,  and  covered  to  the  depth  of  half  an 
inch.  As  the  laburnum  is  a  very  rapid  growing  plant  when  young,  the 
plants  should  be  lifted  from  the  seed-bed  the  following  spring,  and  planted 
out  into  lines  in  the  nursery  ground,  as  directed  in  reference  to  the  moun^ 
tain-ash, 

SECTION  XXin. THE  PINK. 

573.  The  Pine  (Pinvs)  belongs  to  the  natural  order  Ck)NiFEEi£,  and» 
according  to  the  linn,  system,  to  Monoecia  Monadelphia^  The  generic 
character  of  this  great  and  most  useful  tribe  of  trees  is  thus  given  in  the 
Arboretum  Britannicum : — "Male  flowers  in  grouped  catkins.  Pollen 
contained  in  2  cells,  formed  in  the  scale,  that  open  lengthwisa  Female 
flowers  with  2  ovules.  Strobile  in  most  species  ovately  conical  Carpels 
or  outer  scales  thickened  at  the  tip,  exceeding  the  bracteas  or  their  outer 
scales  in  length,  and  concealing  them  ;  persistent. 

*'  Leaves  simple,  alternate,  exstipulate,  sheathed,  evergreen  ;  linear,  ri^d, 
in  groups  of  2,  3,  or  5 ;  each  group  arising  out  of  a  scaly  sheath.  Flowers, 
males  whitish  yellow,  powdery.    Fruit  a  cone.'* 

574.  Of  this  great  and  important  tribe  of  trees  there  are  species  found 
in  nearly  all  the  hilly  regions  of  Europe,  America,  and  Asia.  For  example, 
in  this  country,  as  well  as  in  the  northern  parts  of  the  Continent  of  Europe, 
we  have  the  Scots  pine ;  on  the  Pj^renees  they  have  P.  Pyrenaica,  P.  wici- 
ncUa,  and  several  others ;  while  in  the  southern  parts  of  Europe,  they  have 
P.  pinaster,  P.  Pinea,  P.  qembra,  and  P.  rigensis.  In  America^  they 
have  P.  resinosa,  P.  mitis,  or  yellow  pine,  P.  Taeda,  P.  rigida,  P.  Ponr 
derosa,  P.  Sabiniana,  P.  iiisignis,  P.  Strobus,  P.  Lambertiana,  and  P. 
Excdsa,  and  many  others  too  numerous  to  mention ;  while  in  Asia  they 
have  P.  sinensis,  P.  gerardia/na,  and  P.  longifolia,  &c. 

575.  In  short,  from  various  parts  of  the  world,  we  have  now  had  intro- 
duced into  this  country  from  fifty  to  sixty  different  species  of  this  great 
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genus  of  trees,  a  large  portion  of  them  seemingly  hardy  enough  to  succeed 
with  us,  while  many  seem  too  tender  for  our  climate  without  protection. 

As  this  work  professes  to  treat  only  of  such  trees  as  are  known  and 
proved  to  be  useful  for  growing  in  our  forests  and  plantations,  I  shall,  in 
taking  up  the  subject  of  pines,  describe  only  such  of  the  species  as  I  have 
myself  grown,  and  found  from  my  own  experience  hardy  enough  for  being 
reared  to  useful  size,  and  to  give  ornamental  effect  My  arrangement,  then, 
of  the  species  I  purpose  to  refer  to^  is  as  follows : — 

1.  The  Pimts  nhestrUy  or  Scots  pine. 

2.  The  P.  Strobiu,  or  Weymouth  pine. 

3.  The  P.  Pincuter,  or  cluster  pine. 

4.  The  P.  Bxcelsa,  or  the  lofty  pine. 
6.  The  P.  Larido,  or  larch  pine. 

6.  The  P.  Insignia,  or  the  remarkable  pine. 

7.  The  P.  Avstriaca,  or  black  pine. 

8.  The  P.  Cemhra,  or  cembran  pine. 

9.  The  P.  Ponderom,  or  heavy  wooded  pine. 
10.  The  P.  Lambertiana,  or  the  gigantic  pine. 

These  are  the  only  species  that  I  have  myself  cultivated  to  such  an  extent, 
fmd  for  such  a  length  of  time,  as  to  enable  me  to  speak  decidedly  in  regard 
to  them.  I  have  found  them  all  hardy  enough  even  for  the  climate  of 
Scotland,  and  hare  therefore  no  doubt  or  hesitation  in  stating  that  I  con* 
aider  these  ten  species  to  be  adapted  to  grow  well  in  our  climate,  and  to 
become  useful  in  every  sense  of  the  term  as  applied  to  timber  trees.  I 
shall,  therefore,  give  a  short  section  on  the  treatment  of  each  of  these  sorts, 
and  state  my  experience  in  regard  to  them. 


SECTION  XXIV. THE  SCOTS  PINE. 

576.  The  Scots  Pine  {Pinus  silvestris)  belongs  to  the  natural  order 
Coniferce,  and  the  linn,  order  Monoscia  monadelphia,  and  its  specific  cha- 
racter is  thus  given  by  Smith : — Leaves  rigid,  in  pairs.  Young  cones 
stalked,  recurved.    Crest  of  the  anthers  veiy  small. 

577.  This  species  is  easily  recognised  from  any  of  the  introduced  ones, 
from  its  buds  and  leaves,  Fig.  100.  The  former  are  what  botanists  call 
ovate,  blunt,  and  pointed,  and  around  the  central  one  there  are  generally 
from  five  to  six  smaller  ones  set  close  round  it. 

In  healthy  grown  trees  the  leaves  are  generally  from  two  to  three  inches 
in  length,  slightly  twisted  in  their  length,  somewhat  concave  on  the  upper 
surface,  and  convex  on  the  under.  Their  colour  varies  from  bluish  green 
to  dark  green,  and  they  are  very  finely  serrulated  on  the  edges. 

578.  This  is  the  only  one  of  the  pine  tribe  which  can  be  said  to  be  » 
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native  of  Bdtain ;  and  in  so  far  as  r^ards  the  quality  and  nsefnluess  of  it6 
timber.it  is  at  least  inferior  to  no  otber  species  which  has  yet  been  introduced; 
while  it  becomes  a  tree  of  first-rate  magnitude  in  favourable  utuations. 
It  is  one  of  the  most  hardy  of  our  forest  trees,  being  found  in  ScoUand 
growing  fully  two  thousand  feet  above  the  level  of  the  sea. 


579-  At  one  period  this  tree  muat  have  been  very  plentiful  in  the  High- 
lands of  Scotland,  and,  no  doubt,  in  many  parts  of  the  Lowlands,  as  is 
evident  from  the  remains  of  trees  yet  growing.  I  may  mention,  in  par- 
ticular', the  remains  of  the  natural  pine  forests  still  existent  about  Inver- 
caald,  Bothiemurchu^,  Glenmore,  Abemethy,  and  DuUial,  where  there  are 
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by  far  the  finest  specimens  of  this  tree  to  be  found  in  Britain.  Although 
we  give  this  tree  the  name  of  the  Scots  pine,  it  is  by  no  means  confined  to 
this  country :  it  is  found  growing  naturally  in  most  of  the  countries  in 
the  north  of  Europe  and  Asia,  but  it  is  said  not  to  be  found  in  Ammca. 
It  abounds  very  plentifully  in  the  north  of  Germany,  Sweden,  and  Norway; 
and  from  these  countries  we  are  in  the  habit  of  importing  it  under  the 
name  of  redrpine  timber,  which  is  reckoned  the  best  quality  of  pine  timber 
imported  from  those  countries. 

580.  In  the  natural  forests  yet  remaining  in  Scotland,  there  are  found 
trees  of  the  Scots  pine  which  have  attained  great  dimensions.  Mr  Grigor, 
in  his  report,  which  may  be  seen  in  the  Transactians  of  the  Highland 
Society,  says  that  he  girthed  many  of  the  trees  in  the  Duthal  pine  forests, 
and  found  them  from  six  to  twelve  feet  in  circumference  one  foot  fix>m  the 
ground.  And  upon  the  estate  of  Amiston  there  are  a  few  trees  of  the 
Scots  pine,  from  six  to  seven  feet  in  circumference,  with  a  clean  straight 
boll  of  forty  feet  in  height  These  trees  are  growing  among  hardwood  upon 
the  lawn,  and  are,  in  my  opinion,  above  a  hundred  years  old.  Their  tall 
forms  contrast  beautifully  among  the  rugged  oaks  and  elms  which  grow 
near  them.  They  are  in  perfect  health,  and  are  admired  by  every  one  who 
sees  them. 

581.  The  quality  of  the  timber  of  the  Scots  pine  is  much  influenced  by 
the  nature  of  the  soil  and  situation  upon  which  it  is  grown,  as  well  as  by 
the  age  at  which  the  tree  is  cut  The  timber  produced  upon  cold  high 
districts  in  the  north  of  Scotland,  is  found,  when  of  proper  age,  superior  to 
any  imported  from  any  other  part  of  Europe  ;  while  that  which  has  been 
planted  and  reared  in  the  Lowlands  of  Scotland,  as  well  as  in  rather  rich 
soils  in  many  parts  of  England,  is  not  nearly  so  good,  although  the  same 
age.  Even  within  the  Lowlands  themselves,  the  quality  of  the  Scots  pine  is 
very  much  influenced  by  the  particular  situation  upon  which  it  is  grown. 
As  an  instance  of  this,  I  may  here  mention,  that  upon  the  estate  of  Amis^ 
ton,  the  Scots  pine  growing  upon  the  high  and  exposed  parts  of  it  is 
of  excellent  durable  quality,  while  that  growing  upon  sheltered  parts  <rf 
the  home  plantations  is  extremely  worthless  and  soft  This  same  observa- 
tion is  equally  applicable  to  every  other  estate  in  the  Lowlands,  the  best 
timber  always  being  obtained  from  trees  growing  upon  a  thin  dry  gravelly 
soil  and  a  high  exposed  situation. 

582.  Relative  to  the  quality  of  the  timber  of  the  Scots  pine,  I  shall 
make  a  few  remarks  as  to  how  it  is  afiected  by  the  age  at  which  the  tree 
is  cut  Being  daily  in  the  habit  of  selling  home  timber  of  this  kind,  and 
of  cutting  it  up  for  various  purposes,  I  frequently  hear  carpenters  and 
wood-merchants  in  general  condemn  our  home  Scots  pine  as  inferior  when 
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compared  with  pine  timber  from  the  north  of  Europe.  Now,  as  I  am  so 
well  aware  of  the  prejudice  that  exists  against  the  quality  of  onr  home  pine, 
I  am  anxious  to  point  out  the  true  cause  of  this  supposed  inferiority. 

I  have  myself  cut  down  Scots  pine  trees  in  Scotland,  which,  when  cut 
up  into  planks,  were,  by  those  who  spoke  much  against  the  quality  of  our 
home  wood,  considered  to  be  fully  equal  to  any  pine  which  they  had  ever 
seen  imported  from  the  north  of  Europe.  But  observe  the  reason.  The 
trees  referred  to  were  above  a  hundred  years  old  The  wood  had  got  time 
to  mature,  and  upon  that  account  it  was  found  of  superior  quality.  Now, 
this  points  out  the  reason  why  our  Scots  pine  timber  which  is  planted  at 
home  is  not  considered  of  so  good  quality  as  that  imported  from  the  natural 
forests  in  other  countries  :  it  is  not  allowed  to  grow  to  maturity  as  is  the 
case  in  the  natural  forests.  I  am  decidedly  of  opinion  that,  where  the 
trees  in  the  natural  forests  are  of  the  same  age  with  those  planted  in  our 
artificial  forests,  the  quality  of  the  wood  will  be  as  good  in  the  one  case  as 
in  the  other, — circumstances  of  soil  and  situation  attending  each  being 
equal 

583.  In  all  situations,  whether  the  natural  forest  or  the  artificial  planta- 
tion, the  Scots  pine  is  slow  in  maturing  its  wood.     In  high  and  exposed 
parts,  upon  a  rather  poor  soil,  heart-wood  begins  to  be  formed  when  the 
plant  is  about  twenty-five  years  of  age ;  while,  if  the  plant  be  growing  upon 
a  rich  soil  having  some  shelter,  the  growth  of  the  wood  will  be  carried  on 
rapidly,  and  heart- wood  may  not  be  made  till  the  tree  is  nearly  forty  years 
of  age.     Now,  I  am  aware  that  this  point  is  very  seldom  taken  into  consi- 
deration ;  and  many  upon  this  very  account  condemn  the  wood  of  the 
Scots  pine  as  being  useless,  not  thinking  that  every  tree  requires  time,  to 
mature  its  wood.     Even  the  oak  itself  is  but  comparatively  worthless  as  a 
timber  tree  when  young,  and  requires  a  time  to  ripen  into  proper  heart* 
'wood. 

I  am  well  aware  that  the  pines  growing  in  the  forests  of  Strathspey  are 
considered  as  good  in  the  quality  of  their  timber  as  any  of  the  red  pine 
from  the  north  of  Europe ;  and  we  can  easily  account  for  the  superior 
quality  of  this  wood  as  compared  with  thinnings  of  Scots  pine  as  generally 
cat  in  the  Lowlands.    Mr  Origor,  who  examined  and  reported  upon  the 
Highland  fir  in  a  very  minute  manner,  says  that  he  found  the  trees  in  the 
forests  of  Bothiemurchus  to  average  from  one  hundred  and  twenty  to  one 
hundred  and  twenty-five  years  ;  and  in  the  forests  of  Abemethy  he  found 
the  trees  from  two  hundred  to  two  hundred  and  forty-two  years.    Again, 
in  the  north  of  Europe,  those  who  cut  down  the  pine  forests  in  order  to 
supply  our  market  here,  do  not  consider  the  wood  full  grown  till  it  is  con- 
siderably above  one  hundred  years  old.    In  the  face  of  this  tact,  how  can 
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it  be  justice  to  the  tree  of  which  we  are  treating,  to  say  that,  because  we 
do  not  find  the  Scots  pine  in  this  country  excellent  wood  when  under  forty 
years  old,  it  is  to  be  condemned  as  a  worthless  tree  ?  Give  it  from  eighty 
to  ,a  hundred  years  in  order  to  ripen  its  wood,  and  the  Scots  pine  will,  in 
our  home  woods^  produce  as  good  timber  as  any  got  from  foreign  parts,  if 
we  but  grow  the  tree  in  a  soil  and  situation  adapted  to  it. 

584.  There  is  another  circumstance  in  the  management  of  the  wood  of  the 
Scots  pine  which  very  much  affects  it  quality — namely,  its  being  cut  up 
immediately  when  felled.  I  can  attest,  from  experience,  that  the  wood  of 
the  Scots  pine,  when  in  a  young  state — and,  indeed,  this  is  the  case  with 
inost  other  trees — ^if  allowed  to  lie  in  the  bark  undisturbed  for  a  few  weeks 
or  months  after  it  has  been  felled,  is  sure  to  be  worthless  in  the  timber ; 
but  if  cut  up  for  any  purpose  immediately  when  felled,  and  the  natural  sap 
properly  dried  out  of  it,  the  wood  will  last  three  times  as  long  as  in  the 
opposite  case.  Even  in  the  case  of  making  posts  for  fencing  from  the 
wood  of  the  young  Scots  pine,  if  they  are  made  and  driyen  into  the  ground 
immediately  when  full  of  the  natural  sap,  they  wiU  last  but  a  very  short 
time  indeed  ;  but  if  made  immediately  when  the  trees  are  felled,  stripped  of 
their  bark,  and  exposed  to  the  sun  in  order  to  become  properly  dry — say 
for  one  or  two  months — such  posts  will  last  double  the  time  that  they 
would  have  done  otherwise.  I  have  experienced  the  same  thing  as  to 
wood  for  other  purposes,  having  in  all  cases  found  the  quality  of  the  timber 
much  improved  by  having  it  cut  up,  and  the  natural  sap  expelled,  as  soon 
as  possible. 

585.  The  uses  to  which  the  wood  of  the  Scots  pine  is  applicable,  are 
almost  endless.  There  is,  indeed,  no  tree,  the  wood  of  which  is  or  can  be 
used  for  so  many  different  purposes:  but  the  most  generally  applicable 
forms  are  those  of  boards  and  scantlings  of  various  dimensions. 

586.  Before  I  came  to  Strathspey,  and  before  I  had  become  so  well 
acquainted  with  the  nature  and  character  of  the  Scots  pine  as  I  am  now, 
I  was  of  opinion  that  there  were  two  distinct  varieties  of  it ;  but  since  I  have 
seen  it  so  extensively  grown  in  its  natural  habitat,  I  have  found  reason  to 
alter  my  opinion  as  expressed  on  the  point  in  the  last  edition  of  this  work, 
and  to  say  that  there  are  seeming  varieties  indeed,  but  that  they  do  uot 
hold  good  during  all  stages  of  the  plants  that  assume  them.     In  short,  I 
find  that  this  tree,  when  closely  examined,  assumes  various  forms  of  the 
branches,  and  various  colours  of  the  leaves,  according  as  it  may  be  situated 
in  regard  to  soil  and  situation;  and  therefore   I  am   now  of  opinion 
that  any  varieties  it  may  assume   are  merely  accidental  according    to 
site  and  soil.     On  the  lower  parts  of  our  natural  forests  in  Strathspey, 
and  where  the  land  is  comparatively  good  and  sheltered,  the  tree  assumes 
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an  upright  habit,  while  its  timber  is  comparatiyely  soft ;  while  on  the 
higher  ports  of  the  country,  where  the  land  is  poor  and  exposed,  the  tree 
assumes  generally  another  form,  being  more  branchy,  spreading,  and  flat- 
topped,  with  its  timber  of  the  best  quality  possible.  But  even  these 
peculiarities  do  not  hold  good,  and  the  trees  generally  assume  all  sorts  of 
forms,  and  take  on  timber  of  all  qualities,  even  on  the  same  site,  whether 
exposed  or  otherwise.  In  the  Strathspey  forests  we  have  the  Soots  pine 
growing  naturally  of  all  ages,  from  the  seedling  rising  above  the  heath  to 
the  tree  of  eighty  or  ninety  feet  high,  and  three  feet  diameter  of  stem, 
and  from  three  hundred  to  four  hundred  years  old ;  and  having  examined 
them  at  all  stages,  I  am  now  of  opinion  that  any  variety  there  is  in  the 
tree — ^and  varieties  there  are — ^is  merely  a  sporting  of  nature  as  affected  by 
the  local  difference  of  soil  and  site. 

587.  The  Soots  pine  is  entirely  propagated  from  seed.     Nurserymen  are 

fortunately  giving  great  attention  to  procuring  the  seeds  from  the  native 

forests  in  Strathspey.    Some  of  the  most  spirited  of  them  have  of  late 

procured  seed  from  trees  in  the  native  forests  upon  the  Continent,  where 

the  Pinus  sUvestris  grows  of  excellent  quality.    Plants  produced  from  such 

seed  are  termed  Riga  pines.    Few  foresters  have  time  enough  to  devote  their 

attention  to  the  gathering  of  the  seed  of  the  pines  as  found  in  our  native 

forests ;  and  even  although  they  had,  I  have  found  from  experience  that 

the  young  plants  cannot  be  raised  by  foresters  on  a  small  scale  nearly  so 

cheaply  as  they  can  be  had  from  respectable  nurserymen,  who  rear  them 

on  an  extensive  scale,  and  to  whom  a  fair  price  ought  to  be  given,  in  order 

to  enable  them  to  send  out  trees  of  the  most  reputable  description.    I  am, 

indeed,  an  advocate  for  the  rearing  of  young  trees  upon  the  same  locality 

upon  which  they  are  ultimately  to  be  planted.    In  order  to  secure  this 

'end,  although  we  rear  a  quantity  ourselves,  I  buy  the  most  of  our  seedlings 

from  a  nurseryman  whom  I  can  trust  as  regards  his  giving  me  plants  from 

the  seed  of  the  native  trees ;  and  after  having  them  transplanted  for  one 

or  two  years  into  a  nursery  in  the  neighbourhood  of  the  plantations  in 

which  they  are  intended  to  be  put,  I  have  them  removed  to  their  site. 

588.  Eelative  to  the  manner  of  raising  young  plants  of  the  P.  silvestrisy 

I  may  state  thus  far:   The  cones  are  generaUy  ripe  in  the  month  of 

December,  and  at  that  time  they  should  be  gathered.    When  the  desired 

quantity  is  gathered,  the  cones  should  be  stored  past  in  a  cool  loft  having 

a  circulation  of  air,  where  they  may  remain  till  summer,  when  the  cones 

must   he  exposed  to  the  heat  of  the  sun,  which  will  open  their  scales  and 

cause   the  seed  to  fall  out  by  a  gentle  thrashing  with  a  stick.    When  the 

seed  has  been  collected,  it  may  be  stored  past  in  a  cool  place,  and  sown  in 

the  following  spring.    Another  process  may  be  used,  when  it  is  wished  to 

Q 
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have  the  seed  sown  as  soon  as  convenient.  When  the  oones  are  gathered, 
they  may  be  put  into  sheets,  and  exposed  to  the  heat  of  the  snn  every 
good  day ;  and  if  the  weather  prove  a  little  warm  and  snnny,  the  cones 
may  be  opened  and  the  seeds  thrashed  oat  progressively  by  the  end  of 
March  or  beginning  of  April,  when  it  will  be  time  to  sow.  I  have  myself 
brought  the  seeds  veiy  quickly  from  the  cones  by  subjecting  them  to  a 
slight  kiln  heat ;  but  as  I  am  convinced  that  this  is  an  unnatural  method, 
and  very  apt  to  be  overdone  if  left  to  an  unskilful  person,  I  in  all  cases 
object  to  it,  and  think  it  better  to  abide  by  the  slower  process  of  opening 
the  cones  by  the  heat  of  the  sun. 

589.  In  sowing  the  seed,  a  piece  of  very  fine  light  ground  should  be 
chosen.    It  should  be  well  dug,  and  properly  cleansed  from  all  stones, 
weeds,  &c.,  as  the  dicing  proceeds.     The  ground  being  properly  dug  and 
made  fine,  it  should  be  marked  off  into  parallel  beds  of  four  feet  in  breadfli, 
each  bed  having  a  path  of  a  foot  broad  between  it  and  the  next    The  seed 
should  be  sown  pretty  thickly :  I  may  say,  at  an  average, /ot^r  seeds  to  the 
^tuire  inch.    When  sown,  it  should  be  covered  by  about  a  quarter  of  an 
inch  of  veiy  fine  soil    As  birds  are  very  destructive  to  the  pine  seeds,  the 
beds  should  be  watched  for  a  few  weeks  in  order  to  prevent  their  ravages. 
The  plants  are  generally  allowed  to  remain  only  one  year  in  the  seed  beds, 
at  which  stage  they  are  termed  one  year  seedlings,  and  are  then  trans- 
planted into  nursery  rows,  in  which,  if  they  remain  one  year,  the  plants 
are  termed  one  year  transplanted;  and  if  two  years,  two  years  trans- 
planted; both  of  which  sizes  are  planted  out  into  the  forest  ground 
according  to  circumstances,  which  will  be  explained  in  the  proper  placa 

590.  Tlie  Scots  pine  is  not  a  tree  that  can  be  said  to  be  particular  in 
regard  to  the  quality  of  the  soil  upon  which  to  grow  it.    The  best  Scots 
pine  timber  that  I  have  ever  seen,  grew  upon  a  gravelly  loam  resting  upon 
a  dry  rocky  bottom.    I  have  observed  some  excellent  timber  of  this  kind 
in  Perthshire,  growing  upon  a  very  dry  sandy  loam.    On  the  estate  of 
Amiston,  the  best  quality  of  Scots  pine  is  growing  upon  a  thin  sandy 
surface  soil,  resting  on  a  subsoil  of  gravelly  till ;  and  on  the  same  estate  there 
is  also  wood  of  excellent  quality  growing  upon  decayed  rock.    The  natural 
pine  forests  of  Strathspey  are  generally  growing  on  land  t^t  may  be  called 
sandy  gravel;  on  this  description  of  land  we  have  the  very  best  quality 
of  our  pine  timber  growing,  and  this  is  on  the  higher  parts  of  the  forest 
ground.    On  the  lower  parts  the  land  is  a  sandy  loam ;  there  the  trees  are 
large  indeed,  but  not  of  so  good  quality  of  timber  as  those  growing  on  the 
higher  lying  and  gravelly  land.    In  short,  I  have  seen  the  Scots  pine  grow- 
ing on  almost  every  variety  of  soil ;  but  I  am  of  opinion  that  a  light  sandy 
or  gravelly  loam  is,  of  all  others,  the  most  appropriate  soil  for  this  tree. 
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591.  I  have  said  in  the  first  edition  of  this  work,  that  upon  a  mossy 
soil  I  had  never  seen  good  Scots  pine  timber  growing.  Since  writing  this, 
however,  I  have  had  a  far  more  extensive  view  of  the  nature  of  the  tree, 
and  have  here  to  state,  that  in  Perthshire  I  conld  point  out  several  estates . 
upon  which  there  is  excellent  and  large  Scots  pine  growing  in  a  deep  sandy 
moss ;  it  having  been,  previous  to  being  planted,  well  drained  &om  super- 
fluous water.  Upon  the  estate  of  Scone,,  also,  I  observed  very  healthy 
young  Scots  pine  trees  growing  in  a  mossy  soil,  it  having  been  previously 
well  drained.  My  statement  in  regard  to  this  has,  however,  been  still 
further  brought  to  proof  since  I  came  to  take  the  management  of  the 
Strathspey  pine  forests ;  as  in  them  there  are  large  mosses  on  which  the 
pine  grows  to  very  valuable  dimensions,  but  it  will,  of  course,  not  do  this 
unless  the  moss  is  dry.  To  show  that  the  Scots  pine  will  live  long,  and 
continue  in  a  healthy  growing  state  in  moss  land,  I  may  remark  that  in 
our  Strathspey  forests  we  have  pine  trees  standing  on  this  description  of 
soil,  upwards  of  three  hundred  years  old,  and  still  healthy. 


SECTION  XXV. THE  WEYMOUTH  PINE. 

692.  The  Weymouth  Pine  {Pinus  strobus)  is  a  native  of  North 
America,  has  been  introduced  into  Britain  for  more  than  one  hundred  and 
fifty  years,  and  is  said  to  derive  its  name  from  having  been  pretty  exten- 
sively planted  by  Lord  Weymouth  at  Longleat  in  Wiltshire    The  specific 
character  of  this  tree  is  thus  stated  in  the  Arbor.  Britann, : — ^Leaves 
slender,  without  sheaths.    Male  catkins  small.    Cone  cylindrical,  long,  and 
penduloua    Buds  firom  i^  in.  to  ^  in.  long,  and  from  iV  ui-  to  ^  in. 
broad  -^  Qvate,  pointed,  and  slightly  resinous ;  surroimded  by  one  or  two 
small  buds  (see  Fig.  101).    Leaves  from  3  in.  to  3^  in.  long.    (See  Fig. 
lOl.) 

593.  It  is  not  a  tree  adapted  to  stand  our  climate  in  very  high  or 

exposed  situations ;  but  it  is  certainly  an  extremely  ornamental  variety, 

and  in  the  fertile  tracts  of  England  many  fine  specimens  are  to  be 

seen.     Even  in  Scotland,  where  the  soil  is  of  a  sandy  loam,  and  in  a 

xnoderately  sheltered  situation,  there  are  many  good  specimens  of  this  tree. 

In  t3ie  woods  about  Amiston  it  grows  very  well :  there  is,  in  particular, 

one  yery  good  specimen,  which  shows  that  the  tree  is  well  adapted  for 

oiur    climate  when  not  too  much  exposed.    This  tree  is  above  seventy  feet 

'bigb,  and  about  six  feet  in  circumference.     In  the  home  plantations 

-tliere  a  considerable  number  have  been  planted  at  one  time:  I  shoidd 

from  the  appearance  of  the  trees,  about  fifty  years  ago.      They 
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generally  look  well,  and  are  tall  healthy  trees,  abont  fifty  feet  high. 
In  ^Dning  plantations,  I  have  had  occasion  to  cut  down  many  of  them, 
and  find  the  wood,  when  at  or  nnder  forty  years,  to  be  extremely 
soft  and  short-grained.  When  used  for  paling  or  any  out-door  ptupose,  it 
lasts  bat  a  very  short  time,  being  not  nearly  equal  in  this  respect  to  onr 
Scots  pine  when  young.  Some  years  ago,  I  cut  down  two  pretty  large 
trees  of  this  species  upon  the  estate  of  Amiston.     From  their  appearance, 


I  should  say  they  were  about  eighty  years  old.  I  sold  them  to  a  carpenter 
in  the  neighbourhood,  who  cut  them  up  for  some  house-work,  and  he 
informed  me  that  the  wood  is  very  short-grained  and  comparatively 
worthless,  and  not  nearly  equal  to  our  Scots  pine  or  spruce  fir.  Seeing. 
therefore,  it  is  not  a  pine  likely  to  be  useful  for  general  purposes  in  this 
country,  I  never,  for  my  own  part,  plant  any  of  it  in  the  plantations  ;  and 
I  merely  advert  to  it  here  in  oi-der  to  give  my  opinion  of  the  quality  of  the 
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timber  of  the  tre&  But  as  an  ornamental  tree  it  stands  very  prominent 
when  in  a  situation  adapted  to  its  nature,  which  seems  to  be  upon  a  light 
dry  loam,  and  in  a  sheltered  situation,  with  at  the  same  time  firee  air  to 
allow  of  the  tree  expanding  its  branches.  The  leaves  of  this  tree  are  easily 
distinguished  from  most  of  the  other  pines,  by  being  five  in  a  bundle,  or  in 
fives,  from  three  to  four  inches  long,  of  a  light  bluish  green,  with  longitu- 
dinal silver  lines,  scabrous,  and  finely  serrated  on  the  margin.  In  summer 
the  leaves  hang  free  and  loose,  but  in  winter,  and  particularly  during  frost, 
they  contract  and  lie  close  to  the  branches. 

594.  Although  the  Weymouth  pine  is  not  much  valued  in  this  country 
for  its  timber  qualities,  stUl,  in  America,  it  is  said  to  be  more  used  than 
any  other  sort  of  pine  timber ;  and  I  believe  that  it  is  from  this  tree  that 
the  Americans  chiefly  procure  the  masts  of  their  ships. 

595.  This  tree,  like  all  the  others  of  the  pine  tribe,  is  raised  from  seeds, 
which  are  generally  ripe  in  this  country  about  the  end  of  October.  The 
cones  are  easily  opened,  and  the  seed  extracted  from  them.  When  the 
cones  are  gathered  and  the  seed  taken  from  them,  it  should  be  sown  about 
the  end  of  March  or  first  of  April,  and  dealt  with  in  every  respect  as 
Tecommended  for  the  rearing  of  the  Scots  pine. 


SECTION  XXVI. — THE  CLUSTER  PINE. 

596.  The  Glusteb  Pine  [Finus  pinaster)  is  thus  specifically  character- 
ised in  the  Arboretum  Britannicum : — "  Leaves  in  pairs,  rigid,  very  long. 
Cones  conical,  placed  in  whorls  of  three,  four,  or  even  as  many  as  eight 
together,  rather  solitary,  much  shorter  than  the  leaves ;  the  backs  of  the 
scales  forming  each  a  rhomboidal  pyramid  with  two  lateral  angles,  from 
which  proceed  ribs,  terminating  at  the  summit  of  the  pyittnid  in  a  smaller 
pyramid,  which  has  a  hard  point,  more  or  less  sharp,  and  of  a  grey  colour. 
Crest  of  the  anthers  rounded.    Bud  (Fig.  102)  from  |  inch  to  f  inch  long, 
and    from  g  inch  to  i  inch  broad ;  straight-sided,  cylindrical,  with  the 
scales  turned  back ;  white  and  woolly,  but  never  resinous ;  surrounding 
buds  few  and  small.  Leaves  (see  Fig.  102)  frt)m  6  or  8  inches  to  one  foot  in 
length,  slightly  serrated  on  the  margins ;  sheaths  from  }  inch  to  f  inch  in 
length,  imbricated,  scarcely  rigid,  pale  green  or  whitish  at  first,  and  becom- 
ing at  last  black.    Cones  from  4  inches  to  6  inches  in  length,  and  from  If 
inch   to  2^  inches  wide  at  the  broadest  part,  li^t  brown  and  shining ; 
scales  from  1  inch  to  1^  inch  in  length,  and  from  ^  inch  to  |  inch  in 
breadth  at  the  widest  part,  terminating  in  a  regular  pyramid,  rhomboidal 
at  tlie  base.    The  summit  consisting  of  a  smaller  rhomboidal  pyramid  of 
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a  ash'grey  colour,  very  bud,  and  with  a  small  sharp  point,  moie  poitica- 
no.  102. 


larly  in  the  npper  part  of  the  cone.    Seeds  oblong,  and  measuring,  without 
the  wing,  upwards  of  §  inch  in  lengUi,  and  nearl;  J  inch  in  breadth,  inth 
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the  wing  above  If  inch  in  length,  wing  nearly  |  inch  in  breadtL    Cotyle- 
dons seven  or  eight. 

597.  This  is  not  a  tree  which  can  be  recommended  for  ornament,  nor  for 
the  value  of  its  timber.  As  regards  both  these  qualities,  it  is  surpassed  by 
our  conmion  Scots  pine.  There  is,  however,  one  point  of  superiority  which 
it  possesses  in  a  high  degree,  and  that  is  its  hardihood  in  withstanding 
the  blasting  influences  of  the  strongest  sea-breezes  of  our  climate ;  and 
it  is  in  regard  of  this  that  I  recommend  the  cultivation  of  the  P.  pinaster. 

During  my  experience  as  a  forester,  I  have  frequently  had  occasion  to 
remark,  that  hardy  as  the  pinaster  is  in  withstanding  the  influences  of  the 
sea-breezes,  it  is  but  a  tender  plant  when  planted  in  a  high  elevated  part 
of  the  country  inland.  This  no  doubt  arises  from  its  being  a  native  of  low 
situations  along  the  sea-coast  of  the  south  of  Europe.  It  is,  therefore,  pro- 
perly speaking,  a  tree  not  adapted  for  profitable  culture  in  inland  planta- 
tions, seeming,  so  fEir  as  I  have  been  able  to  judge  correctly  of  it,  to  incline 
to  the  neighbourhood  of  the  sea.  Upon  the  estate  of  Dunskey,  which  runs 
partly  along  the  sea-shore  from  Portpatrick  towards  Stranraer,  the  pin- 
aster has  been  plentifolly  introduced  along  the  higher  grounds  bordering 
upon  the  sea-shore,  in  order  to  form  a  protection  to  the  plantations  of  hard- 
wood growing  inside.  It  has  answered  the  desired  end  there,  having  grown 
rapidly  and  healthily,  securing  in  a  very  few  years  an  amount  of  shelter 
which  could  not  have  been  obtained  by  any  other  sort  of  tree.  These  pin- 
asters, however,  were  by  far  too  thickly  planted,  and  were  not  attended  to 
in  the  way  of  thinning ;  hence  I  have  no  hopes  of  their  attaining  such  size 
and  value  as  they  would  have  done  had  they  been  more  thinly  planted,  and 
thinned  as  they  grew  up. 

598.  Upon  more  elevated  parts  of  the  estate  of  Dunskey,  the  pinaster  was 
also  planted,  at,  I  should  say,  from  four  to  five  hundred  feet  above  the  level 
of  the  sea ;  but  in  such  parts  the  plants  did  not  succeed  well,  and  conse- 
quently their  cultivation  upon  these  elevated  inland  parts  was  given  up. 
When  t  left  that  place,  (General  Hunter  Blair,  the  proprietor,  meditated 
planting  the  pinaster  extensively  along  the  sea-coast,  having  seen  the 
advantages  of  it  as  a  protection  to  his  lands  in  that  quarter.    The  pinaster 
bein^  a  tree  which  stands  the  sea-breeze  with  impunity,  and  being  also  of 
a  branching  spreading  habit  when  young,  it  ought  to  be  planted  thinly — 
say  at  from  four  to  five  feet  apart;  and  in  forming  plantations  of  it  along 
the  sea-shore,  I  should  recommend  the  following  method  of  going  to  work. 

599.  line  off  a  broad  belt  of  land  all  along  the  length  of  the  coast  to  be 
planted,  not  less  than  two  hundred  yards  in  breadth ;  and  as  a  fence  to  this, 
iiIK>n  the  side  next  the  sea,  erect  a  stone  dyke  if  possible,  in  order  the  more 
readily  to  bring  away  the  trees  by  having  a  little  shelter  from  the  sea.  But 
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if  Stones  for  this  purpose  are  not  to  be  got  conveniently,  erect  a  turf  dyke 
of  about  four  feet  in  height    The  fence  inside  may  be  a  hedge  or  other- 
wise, as  taste  or  local  circumstances  may  suggest.    Care  must  be  taken, 
upon  all  juttings  of  land  bending  out  into  the  sea,  to  make  in  the  line  of 
fence  a  bold  convex  bend  in  the  same  direction,  this  being  in  addition  to 
the  general  width.    Having  the  fence  erected,  plant  the  ground  all  over 
with  Norway  maples  and  £|ycamores,  of  each  an  equal  number,  at  aboat 
twelve  feet  apart ;  that  is  to  say,  if  the  land  be  of  anything  like  a  loamy 
nature,  and  adapted  to  the  growth  of  those  trees.     Having  the  hardwood 
planted,  make  up  all  the  spaces  between  them  with  good  strong  plants  of 
the  pinaster,  till  the  giound  all  over  have  young  trees  averaging  four  feet 
apart    The  hardwood  plants  will  not  come  away  rapidly,  and  will  in  all 
probability  die  down  to  the  ground  the  second  year  after  being  planted. 
But  the  proprietor  must  not  be  at  all  discouraged  upon  this  account,  for  it 
is  quite  natural  that  the  young  plants  should  do  so,  as  they  must  suffer  a 
very  severe  check  by  being  at  once  transplanted  from  a  nursery  to  the  open 
ground  upon  the  sea  coast    In  order  to  strengthen  the  young  maples  and 
sycamores  as  much  as  possible,  when  they  have  remained  one  year  upon 
the  forest  ground,  have  them  all  cut  over  by  the  surface  of  the  ground,  and 
the  year  following  they  will  set  away  young  shoots,  which  will  bear  the 
climate  they  rise  in ;  the  more  so,  as  by  this  time  the  pinasters  will  be 
beginning  to  grow  rapidly,  and  cause  a  little  shelter  over  the  ground.    If 
the  ground  intended  for  the  pinasters  be  of  a  sandy  nature,  it  would  not 
be  advisable  to  plant  either  maples  or  sycamores  upon  it ;  therefore,  in 
such  a  case,  it  will  be  much  better  to  plant  the  ground  all  over  with  pin- 
asters alone  *  for  although  the  maple  and  sycamore  both  stand  the  sea- 
breezes  well,  stlQ  if  the  soil  upon  which  they  are  planted  be  not  of  a  loamy 
nature,  they  have  not  much  chance  to  rise  to  any  good,  but  would  remain 
small  unsightly  things.     The  pinaster,  on  the  other  hand,  being  a  plant 
that  grows  in  the  poorest  sandy  soils,  will,  instead  of  being  injured  by 
being  planted  even  upon  the  sea  sand,  actually  flourish  upon  it.    It  must 
not  be  expected  that  the  pinasters  will  rise  high,  or  make  fine-looking 
trees,  for  a  number  of  years.    On  the  contrary,  they  wiU  spread  rather  low, 
and  form  a  veiy  bushy  habit  for  at  least  the  first  twelve  years.    This  habit 
of  theirs  is  their  security ;  for  a  tree  that  would  incline  to  rise  high  in  such 
a  situation  would  be  at  once  thrown  into  bad  health,  while  the  pinastecs, 
spreading  themselves,  soon  form  a  complete  massive  shelter  to  eveiything 
else  near  them ;  and  by  the  time  they  arrive  at  about  fifteen  years  old,  they 
begin  to  rise  upwards  rapidly,  being  by  this  time  perfectly  established  in 
their  situation. 

600.  Great  attention  is  necessary,  in  the  cultivation  of  the  pinaster,  to 
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see  that  the  trees  be  kept  at  all  stages  of  their  growth  from  interfering 
much  with  one  another  in  their  side  branches  ;  for  if  they  are  ever  allowed 
to  confine  one  another  so  far  as  to  grow  np  weakly,  they  cannot  be  easily 
redeemed  agdn :  this  I  have  had  frequent  occasion  to  observe.     The  roots 
of  the  tree  are  few  compared  with  those  of  the  other  pines  we  are  in 
the  habit  of  cultivating.    These,  if  the  trees  are  confined,  become  weak  and 
slender;  and  if  thinning  be  attempted  after  the  roots  have  been  once  weak- 
ened by  confinement,  they  will  never  recover  their  healthy  state,  so  that  the 
blowing  down  of  the  greater  part  may  be  expected.      Therefore,  in  all 
cases,  pinaster  plantations  should  be  kept  thin,  and  the  winds  allowed  to 
have  play  upon  each  tree,  which  is  the  very  life  of  them.     Where  the 
Norway  maple  and  sycamore  are  cultivated  among  the  pinasters,  these 
should  be  pruned  at  a  very  early  stage,  and  caused  to  take  a  pretty  upright 
habit,  in  order  to  keep  as  many  of  the  pinasters  upon  the  ground  as  pos- 
sible for  the  first  twenty  years.     In  doing  this,  I  do  not  mean  that  the 
hardwoods  should  be  drawn  up  weakly.      On  the  other  hand,  they  too 
should  have  free  air  about  them ;  but  by  keeping  their  side  branches  pretty 
closely  pruned  in,  their  branches  will  not  interfere  much  with  the  pines, 
which  will,  of  course,  admit  of  a  free  circulation  through  the  wood,  and 
keep  the  whole  in  a  more,  healthy  state.    Further,  in  aU  cases  where  the 
maples  and  sycamores  appear  to  be  any  way  in  a  state  of  bad  health,  let 
them  be  at  once  cut  down  in  the  course  of  thinning,  and  the  pinaster  left 
in  preferenca    In  planting  the  pinaster  at  four  feet  separate,  it  must  not 
be  understood  that  at  that  distance  the  trees  can  stand  unthinned  till  they 
are  of  a  useful  size.    Some  practical  foresters  have,  indeed,  recommended 
to  plant  this  tree  at  eight  feet  apart,  stating  that  if  so  managed,  the 
jronng  trees  will  come  in  for  use  at  the  first  thinning.    I  have  seen  them 
planted  at  that  distance,  but  found  the  trees  so  managed  a  few  years  longer 
in  producing  the  desired  efiect  than  when  planted  at  from  four  to  five  feet ; 
and  being  aware  of  this,  and  that  proprietors  in  general  are  more  interested 
in  hAving  the  desired  end  quickly  produced,  than  in  the  mere  saving  of  the 
expense  of  a  few  extra  plants  upon  the  acre  of  land,  I  would  advise  the 
planting  to  be  done  at  about  four  feet  apart ;  by  which  means  shelter  will 
be  quickly  produced,  and  additional  value  be  given  either  to  other  planta- 
tions inside,  or  to  grain  crops  or  live  stock  in  the  fields.    When  planted  at 
the  distance  mentioned,  as  soon  as  the  trees  begin  to  interfere  a  little  with 
one  another,  thin  out  a  part ;  and  if  no  useful  purpose  can  be  found  for 
tbem,  let  them  be  destroyed  as  best  may  be.    Indeed,  although  the  young 
trees'  cut  down  at  the  first  thinning  can  be  turned  to  no  use,  a  decided 
advantage  is  gained  by  having  the  plantation  more  quickly  brought  for- 
isrard  than  could  be  the  result  were  they  planted  at  a  wider  distance. 
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601.  The  pinaster  is  propagated  from  the  seed,  which  is  generally  pio* 
cored  from  the  continent  of  Europe.  The  seeds  are  pretty  large,  and  when 
in  the  bed  ought  to  be  covered  by  about  three-quarters  of  an  inch  af  fine 
earth.  They  should  be  sown  about  the  middle  of  April ;  ar,  when  the 
season  was  late  and  inclined  to  &ost,  I  have  sown  them  on  the  1st  of  May. 
The  young  plants  rise  up  quickly,  and  become  comparatiYely  stout  the  year 
that  they  are  sown.  Having  few  fibrous  roots,  it  is  often  a  matter  of  some 
difficolly  to  get  the  young  plants  to  transplant  vrith  safety  when  of  any 
siza  The  manner  of  going  to  work  in  the  rearing  of  this  plant,  so  as  to 
secure  a  supply  of  fibrous  roots  at  it,  is  as  follows : — 

When  the  seedlings  are  one  year  old — that  is  to  say,  if  the  seed  was 
sown  in  the  end  of  April  1859,  in  the  end  of  April  1860  I  lift  the  plants 
from  the  seed  bed,  and  transplant  them  all  into  nursery  row&     In  doing 
this  I  proceed  thus : — I  have  a  piece  of  ground  proportioned  to  the  number 
of  plants  to  be  put  out,  previously  prepared  by  frequently  digging  it  during 
the  winter,  and  exposing  it  as  much  as  possible  to  the  influence  of  the 
frost.    This  piece  of  ground  should  be  of  an  open,  free,  sandy  nature,  with 
no  dung  upon  it ;  such  as  has  been  under  a  crop  of  pease  the  previous 
summer  answers  well.    The  ground  being  thus  prepared,  I  take  out  the 
opening  from  one  side  of  the  plot  and  wheel  it  to  the  opposite,  in  order  to 
close  with  when  finishing.     I  next  dig  over  the  earth  all  along  the  opening 
(not  too  deeply  if  there  be  any  bad  subsoil)  until  I  have  fully  six  inches  in 
width  dug  and  levelled.    Having  this  done,  I  place  the  garden  line  about 
six  inches  from  the  edge  of  the  plot,  and  give  a  slight  beat  with  the  bad^ 
of  the  spade  all  along  the  length  of  the  line,  with  the  view  of  making  the 
earth  all  smooth  and  level    The  line  being  tightly  placed,  and  the  mn  of 
the  ground  under  it  level  to  satisfaction,  I  next  proceed  to  cut  out  an 
opening  for  the  plants  all  along  the  line,  merely  so  deep  as  to  hold  easily 
their  roots  and  to  cover  them  about  half  an  inch  deeper  than  they  stood  in 
the  bed.    This  being  done,  I  allow  the  line  to  lie,  and  take  a  few  plants  in 
the  left  hand,  and  place  them,  resting  on  the  side  of  the  opening,  about 
two  inches  separate  &om  each  other ;  and  upon  the  roots  of  each  plant  put 
into  the  cut  by  the  left  hand,  I  put  a  little  fine  soil  with  the  right,  which 
keeps  them  in  their  place  until  the  whole  length  of  the  row  is  finished. 
In  this  manner  I  proceed  with  the  whole  length  of  a  row.     Wlien  I  have 
arrived  at  the  end  of  the  line,  I  take  the  spade,  be^nning  at  the  one 
end,  and  put  a  little  more  soil  upon  the  roots  and  necks  of  the  pLints  all 
along.  .  This  being  finished,  I  tramp  with  my  foot  slightly  the  nevdy 
put-on  earth,  with  the  view  of  making  the  soil  a  little  firm  about  the 
roots,  and  keeping  out  the  drought.    I  again  take  a  little  more  eardi 
and  put  it  to  the  plants,  as  much  as  will  again  make  up  a  level  of  ax 
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inches  of  ground  from  die  first  row  mada  Next  I  lift  the  line ;  measure 
six  inches  from  the  row  of  plants  put  in  at  each  end^  or  from  the  line 
befoTO  it  is  lifted ;  place  the  Une  to  that  measurement  for  a  new  row,  and 
in  the  same  manner  I  proceed  imtil  the  whole  of  the  plants  are  put  in. 
Above  all  things,  observe  to  do  this  work  on  a  wet  day,  and  neyer  when 
the  sun  shines,  nor  when  any  diy«  cold  wind  blows ;  because  if  ao,  the 
plants  will  suffer  much,  and  very  likely  veiy  many  of  them  will  die  There- 
fore I  particularly  recommend  the  removing  of  the  pinaster  seedlings  in 
dull,  cloudy,  or  rainy  weather.  Another  point  to  be  particularly  attended 
to  is,  to  see  that  the  plants  are  carefully  lifted  from  the  bed ;  and  in 
order  to  this,  let  them  be  carefully  loosened  with  the  spade,  endeavouring 
not  to  strip  one  fibre  from  their  roots ;  but,  on  the  contrary,  try  to  take  a 
little  of  the  soil  with  the  roots  rather  than  strip  them  bare  of  it  If  this 
is  not  attended  to,  many  of  the  plants  will,  without  doubt,  die ;  but  if 
attention  is  paid  to  these  points,  the  plants  will  succeed  welL 

602.  When  the  plants  have  remained  one  year  in  this  state,  they  ought 
to  be  lifted  again  in  the  beginning  of  May  following  ;  and  by  this  second 
transplanting  they  will  make  excellent  fibrous  roots.    In  lifting  them  this 

^second  time,  attend  to  the  same  rules  already  laid  down  for  the  first  trans- 
p^Umting ;  only,  in  transplanting  the  second  time,  let  the  distance  between 
the  plants  be  about  three  and  a  half  inches,  and  that  between  the  rows 
twelve  inches.  When  they  have  remained  in  these  rows  for  one  year,  they 
will  be  ready  for  transplanting  out  into  the  forest  ground. 

603.  In  lifting  the  plants  from  the  nursery  ground,  in  order  to  place 
them  in  their  ultimate  stance,  have  the  work  done  in  a  very  careful  man* 
ner,  or  it  wiU  most  assuredly  be  a  failure.    Have  the  plants  lifted  with 
a  part  of  the  earth  attached,  and  by  no  means  allow  one  fibre  to  be 
broken.     In  planting  upon  the  ground,  have  a  few  men  employed  tak- 
ing off  tnr&,  about  two  inches  thick  and  twelve  inches  square,  from  the 
exact  spots  where  it  is  intended  the  plants  are  to  be  put  in ;  which  turfs, 
as  they  are  taken  off,  should  be  divided  into  two  equal  halves,  and  one 
half  put  to  each  side  of  the  space  bared.    This  being  done,  before  the 
man  leave  the  spot  where  the  turf  is  taken  off,  he  should  loosen  the  earth 
with  his  spade,  but  not  make  a  pit ;  and  in  tUs  manner  any  number  of  men 
may  proceed  in  preparing  for  the  plants. 

Imiiiediately  behind  the  men  employed  making  spaces  for  the  plants, 
have  twice  that  number  of  men,  each  with  a  boy  and  plants,  coming  on 
p?ant-^'"g ;  that  is,  one  person  preparing  should  keep  two  planting  behind 
Iiiiii«  In  pknting,  the  man  with  his  spade  makes  a  sufficiently  large  open- 
ing in  the  centre  of  the  bare  ground,  to  admit  of  the  roots  of  the  plant 
being  properly  put  in.    This  being  done  by  a  boy,  and  the  plant  held  by 


252  THE   LOFTY   PINE. 

him  in  an  upright  position,  the  man  with  his  spade  returns  the  soil  aU 
carefully  about  the  roots  of  the  plant,  and  tramps  it  firm.  Finally,  the 
turf  should  be  put  on  the  opening  from  which  it  was  taken,  but  wilih 
the  earth  or  imder  side  uppermost,  making  it  meet  dose  upon  the  phmt 
upon  each  side  ;  and  when  it  is  thus  placed  on,  the  seam  or  opening  in  the 
middle  of  the  turf  must  be  neatly  and  closely  fitted  together,  by  using  a 
little  of  the  earth  from  each  of  the  edges  of  the  tur£  It  should  receive  a 
good  tramping  with  the  feet  over  all ;  all  this  being  intended  to  keep  out 
the  drought  in  the  early  part  of  the  summer  until  the  plants  take  root ; 
and  in  this  manner  the  work  should  be  carried  on  till  the  whole  is  finishei 
The  planting  of  the  pinaster  should  never  be  done  sooner  in  the  season 
than  the  middle  of  April,  and  even  then  let  it  be,  if  possible,  in  dull  or 
damp  weather. 

SECTION    XXVII. THE    LOFTY    PINE. 

604.  The  Lofty  Pine  (P.  ExceUd),  is  thus  described  in  the  Arbor.  Brii  :— 
Leaves  in  fives,  very  long  and  slender,  loose.  Crest  of  the  anthers  roundish, 
truncate  ;  simple,  lacerated.  Cones  cylindrical,  smooth,  pendulous,  longer' 
than  the  leaves.  Buds,  on  the  tree  in  the  Horticultural  Society's  garden, 
i  inch  long,  and  ^  inch  broad;  conical,  with  straight  sides,  and  pointed 
(Fig.  103).  Leaves  rather  more  than  6  in.  long.  Cone  9  inches  long,  and 
2  inches  broad,  with  a  foot-stalk  ]  inch  long ;  scale  If  inch  long,  and  \\ 
inch  broad.  Seeds,  ^  inch  long,  and  f  inch  broad,  with  the  wing  1|  inch 
long,  and  f  inch  broad.  A  large  tree.  Nepaul,  on  mountains,  height  90 
feet  to  120  feet  Introduced  in  1823.  It  flowers  in  May,  and  ripens  its 
cones  in  the  autumn  of  the  second  year.  /'  Pimbs  excelsa"  Mr  Lambert 
observes,  "approaches  so  near  in  habit,  and  in  the  shape  of  its  cones, 
to  P.  strobvs,  that  were  it  not  for  the  simple  round  membranaoeons 
crest  of  the  anthers,  it  would  be  almost  impossible  to  distinguish  them 
specifically.  The  leaves  are  longer  than  in  P.  strobus,  and  the  cones  are 
thicker." 

605.  I  have  confidence  in  stating  that  this  is  a  tree  in  every  respect 
hardy  enough  for  the  climate  of  Britain  generally,  and  my  opinion  regazd- 
ing  it  is  that  ere  long,  in  all  moderately  sheltered  parts  of  the  countay,  it 
will  be  largely  planted,  both  for  ornament  and  for  its  timber.  It  is  a  rapid 
growing  tree,  but  seems  to  be  somewhat  impatient  of  high  winds  and 
storms  ;  in  a  sheltered  site,  however,  it  stands  well,  grows  rapidly  to  heighti 
and  is  withal  a  handsome  tree.  To  grow  it  well,  however,' it  should  be 
either  planted  in  a  mass  by  itself,  or  among  other  trees,  say  larch. 

606.  While  at  Amiston  I  planted  a  considerable  nimibcr  of  this  tree,  as 


J 


THE  LOPTY  PINE.  253 

an  experiment,  with  regard  to  its  hardihood,  among  Scota  pine  and  larch 

Fio.  103. 


when  making  a  young  plantation,  about  lOOO  feet  above  tho  level  of  the 
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sea.  There  they  sncceeded  well,  and  in  fact  outstripped  the  S.  pine  in  the 
lengths  of  their  annual  shoots ;  so  that,  from  this  proof,  I  have  no  hesita- 
tion in  saying  that  the  P.  excelsa  is  weU  adapted  to  grow  to  useful  dimen- 
sions in  this  country,  and,  therefore,  to  prove  useful  as  a  timber  tree.  Of 
course,  I  am  not  prepared  to  say  what  the  quality  of  the  timber  is  likely 
to  be,  as  I  have  not  seen  specimens  of  it  old  or  large  enough  to  satisfy  me 
on  this  point 

607.  This  tree  is  raised  from  seeds,  when  they  can  be  had ;  but  a  large 
portion  of  the  plants  we  get  from  nurserymen  are  only  branches  of  die 
sort  engrafted  on  stocks  of  some  commoner  pine.  We  cannot  have  this 
tree  cheap  (it  is  now  Is.  6d.  each  plant)  for  general  planting,  till  we  have 
a  larger  supply  of  it  than  we  yet  can  get,  and  till  the  older  trees  are  able 
to  produce  a  plentiful  supply  of  seed  ;  of  course,  as  this  comes  about,  we 
will  have  the  plants  gradually  more  cheaply  supplied. 


SECTION   XXVIII. THE   CORSICAN   OR   LARCH    PINE. 

608.  The  Corslcan  or  Larch  Hue  (P.  Larido)  is  thus  described  in  the 
Arbor.  Britan. : — "  Leaves  lax,  twice  the  length  of  the  cones.     Cones 
conical,  often  in  pairs,  sometimes,  but  rarely,  in  threes  or  in  foura     Scales 
convex  on  the  back,  elliptic  in  their  general  form,  scarcely  angular,  and 
very  slightiy  pointed.      Male  flowers  almost  sessile,  elongated,  having 
the  anthers  terminated  by  a  small  round  crest.      Bud  (see  Fig.  104) 
from  f  inch  to  1  inch  long,  and  from  f  inch  to  ^  inch  broad  ;  ovate,  with 
a  long  narrow  point,  and  concave  at  the  sides,  resembling  a  camel-hair 
pencil    Scales  adpressed,  and  encrusted  with  white  resin.     The  centre  bod 
generally  surrounded  by  three  or  more  small  buds.    Cones  varying  from 
2  inches  to  3  inches  or  more  in  length ;  and  from  f  inch  to  1^  inch  in 
breadth.    The  points  of  the  scales  turned  over  like  an  under  lip,  and  ter- 
minating in  a  point,  which  has  a  very  small  prickle,  often  scarcely  per- 
ceptibla    The  colour  of  the  cone  tawny,  and  the  interior  part  of  the  scales 
purple.    Leaves  varying  in  length  from  4  to  6  inches  and  upwards  ;  gene- 
rally two  in  a  sheath  on  the  side  branches,  but  occasionally  three  on 
the  leading  shoots.     Seeds  greyish  or  black,  twice  as  large  as  those  of 
P.  silvestris.    Cotyledons  6  to  8.    A  lofty  tree.     Corsica,  Spain,  Italy, 
Greece,  and  various  parts  of  the  south  of  Europe,  the  Hartz  in  Germany, 
and  Caucasus  in  Russia;    generally  on  deeper  soil   than  P.  silvestris. 
Height,  60  feet,  80  feet,  100  feet,  150  feet,  according  to  the  varie^,  the 
climate,  and  the  soil.     Introduced  in  1759.     It  flowers  in  May,  and  its 
cones  are  ripe  in  November  of  the  second  year." 
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.  This  pine,  from  its  haviiig  now  been  about  100  years  introduced 


into  the  cotintiy,  is  plentiftdj  and  therefore  easily  obtainable ;  the  price  of 
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the  plants,  two  year  seedlings,  one  year  transplanted,  is  this  year  258.  per 
1000.  It  is  easily  known  from  any  other  of  the  recently-introduced  pines 
by  its  very  rapid  and  upright  growth,  by  its  strong  leaves,  which  are  rather 
thinly  dispersed  over  the  shoots,  and  by  the  terminal  buds  of  its  shoots 
being  comparatively  long,  and  tapering  to  a  point. 

610.  In  my  opinion,  there  are  none  of  the  pines  that  have  been  intio- 
duced  iiito  this  country  that  promise  to  become  so  useful  as  the  one  now 
under  notice.  It  is  a  hardy  tree,  grows  well  in  a  great  variety  of  soils,  and 
is  a  rapid  and  free  grower.  Even  in  this  country,  it  grows  much  more 
rapidly,  and  attains  a  larger  bulk  of  timber,  in  a  given  time,  than  the  Soots 
pine,  all  circumstances  alika  I  have  grown  it  to  some  extent  (experi- 
mentally) among  larch  and  Scots  pine,  in  many  different  soils  and  sites, 
and  in  them  all  it  surpasses  the  Scots  pine  in  its  annual  growth,  generally 
making  from  18  inches  to  24  inches  of  leading  shoot  each  year,  whfle 
under  similar  circumstances  the  Scots  pine  makes  only  from  1 2  to  18 
inches. 

611.  As  a  timber  tree,  I  have  no  doubt  it  will  yet  be  found  valuable  in 
this  country,  and  therefore  strongly  recommend  it  to  be  grown  in  masses, 
either  by  itself  or  among  larch  ;  but  as  it  is  of  very  rapid  growth,  and  as 
its  wood  is  comparatively  soft  when  young,  I  should  advise  that  it  should 
not  be  planted  closer  than  five  feet,  tree  from  tree. 

612.  The  seeds  of  this  tree  can  be  got  in  abundance  from  the  Continent; 
and  as  they  are  at  least  twice  as  large  as  those  of  the  Scots  pine,  they 
should  be  sown  considerably  thinner  in  the  beds,  and  covered  a  little  deeper. 


SECTION   XXIX. — THE    REMARKABLE    PINE. 

613.  The  Remarkable  Pine  (P.  insignis)  is,  I  think,  one  of  the  most 
ornamental  of  all  the  genus,  at  least  of  those  that  are  found  hardy  enough 
to  stand  our  climate.     Its  specific  character  is  thus  stated  in  the  Arbor. 
Britan.  : — "  Leaves  three,   and  occasionally  four,  in  a    sheath  ;   much 
twisted,  varying  greatly  in  length,  longer  than  the  cones,  of  a  deep  grass 
green,  and  very  numerous.     Cones  ovate,  pointed,  with  the  scales  tuber- 
culate.    Buds  (see  Fig.  105)  of  the  side  shoots  of  young  plants  from  ^  inch 
to  ^  inch  long,  and  from  i  inch  to  f  inch  broad,  brown,  and  apparently 
without  resin ;  on  the  leading  shoots  a  great  deal  larger,  and  resembling 
in  form  and  almost  in  size,  those  of  P.  Sahiniana,    Leaves,  in  Douglas's 
specimen,  from  3  inches  to  4|  inches  long ;    on  the  plant  in  the  Hor- 
ticultural Society's  garden,  from  5  inches  to  7  inches  long.     A  large  tree. 
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California.   Introdnced  is  1833,  and  requiring  protection  in  British  gardens, 
at  leaat  when  yonnj^." 

614.  For  my  own  part,   I  ^"'-  ""^ 

cannot  altogether  agree  with 
Mr  Louden  in  Ms  last  state- 
ment in  the  above  qnotation 
from  his  work,  as  I  hare  not 
found  the  P.  insignia  of  so  ^ 
tender  a  character  as  be  would 
lead  us  to  suppose.  While  at 
Amiston,  I  had  a  few  speci- 
mens of  it  planted  out  in  the 
woods,  amongst  other  yonng 
trees,  and  there  I  found  it  quite 
hardy ;  and  at  Gullen  House, 
the  seat  of  the  Earl  of  Sea- 
field,  in  the  county  of  Banff, 
we  have  it  growing  beauti- 
fiilly,  in  rather  a  sheltered 
part  of  the  grounds ;  so  that, 
from  such  proof  of  its  hardi- 
hood, I  am  convinced  that 
the  tree  is  quite  adapted  to 
stand  our  climate,  and  to  be- 
come valuable,  at  least  as  an 
omaniental  one,  and  even,  per- 
Iiaps,  as  timber,  if  judiciously 
planted  in  home  woods.  From 
my  experience  of  the  tree,  how- 
ever, I  am  not  disposed  to  say 
that    it  will  be  suitable  for 

general  planting  as  a  timber  tree  on  any  site  that  might  be  called  aa 
exposed  one.  At  CuUen,  the  plant  has  now  stood  three  years,  and  has 
made  aimually  shoots  ftx)m  18  inches  to  24  inches. 

615.  The  pUnts  of  this  species  are  still  comparatively  rare,  and  the  seed 
not  easily  procured,  and  nurserymen  rear  them  chiefly  by  grafting  the 
young  shoots  of  such  plants  as  they  have  got  upon  stocks  of  a  commoner 
and  clieaper  speciea  At  present,  small  plants,  9  inches  high,  cost  from 
2a,  6d-  to  3a  each.    It  thrives  best  in  a  light,  deep,  dry  soil. 


THE  BLACK  PINE. 


SECTION    XXX. THE    BUCK    PINE. 

616.  The  Black  Pine  (P.  Austriaca)  ia  thus  described  in  the  Arbor. 


JJritan. : — "  Sheath  with  froin  3  to  5  rings,  at  first  of  a  dear  ash-gref. 
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then  becoming  reddiish,  afterwards  darker,  and  at  last  black.  Leaves 
from  2  inches  to  5  inches  long,  seldom,  and  but  little,  twisted :  when 
young,  erect ;  when  older,  standing  out,  and  curved  towards  the  twig ; 
outer  surface  half  round,  dark  green,  glossy,  and  with  a  sharply  serrated 
margin ;  inner  surface  nearly  even,  but  slightly  dotted  along  the  ridge ; 
points  prickly,  of  a  yellowish  brown  or  fSawn  colour.  Buds  (see  Fig.  106) 
laige,  the  leader  often  from  1  inch  to  1|^  inch  long,  ovate,  with  a  long 
point  The  cone  does  not  arrive  at  maturity  till  October  in  its  second 
year;  it'  is  conical,  rounded  at  the  base,  2  or  3  inches  long,  pointing 
horizontally,  or  nearly  so,  of  a  light  yellow  brown,  polished,  and  shining. 
Seeds  very  closely  resembling  those  of  P.  Laricio  ;  and  the  cotyledons 
6  or  8,  as  in  that  species.  The  bark  of  the  shoots  of  the  current  year  is  of 
a  greenish  yellow,  regularly  and  deeply  raised  by  the  insertions  of  the 
leaves,  furrowed,  and  shining.  A  large  tree.  Austria,  in  the  Breima  Forest 
(Wienerwald),  the  Banate,  upon  the  Demoglet,  near  Mehadia,  and  in  the 
neighbourhood  of  the  Snowy  Mountains,  at  higher  altitudes  than  Picea 
pectinatcL  Height,  60  to  80  feet  Introduced  in  1835.  It  flowers 
about  the  end  of  May,  and  its  cones  are  ripe  in  the  October  of  the  second 
year." 

617.  This  tree  is  readily  known  from  all  the  other  pines  introduced  into 
this  country,  by  its  very  strong  and  robust  habit  of  growth,  by  the  stiff- 
ness and  strength  of  the  leaves,  and  by  their  prickly  points.  Any  one 
having  once  carefully  examined  it,  will  not  afterwards  mistake  it  for  another 
species,  as  there  is  a  natural  robustness  in  its  whole  habit  which  distin- 
gaishea  it  from  all  the  other  pines. 

618.  It  is  undoubtedly  one  of  great  hardihood ;  in  fact,  in  this  respect 
it  is  not  exceeded  even  by  the  Scots  pine.  At  Amiston,  1000  feet  above 
the  sea-level,  I  planted  it  among  Scots  pine  and  larch,  and  it  grew 
luxuriantly,  and  made  even  more  rapid  progress  than  the  other  sorts. 
Besides  its  hardihood,  it  has  the  advantage  of  a  very  natural  and  irregular 
outline  in  the  distribution  of  its  branches,  and  from  this  I  consider  it  a 
tree  "worthy  of  a  place  in  an  ornamental  point  of  view. 

619.  Although  I  have  not  seen  any  old  trees  of  the  species,  I  should 
say,  judging  from  its  general  appearance  and  habit,  that  it  is  destined 
to  become  of  very  considerable  importance  in  this  country  as  timber. 
It  is  veil  known  to  be  greatly  valued  for  general  purposes  in  Austria, 
even  as  the  P.  silvestris  is  in  this  country. 

620.  Althou^  it  has  been  introduced  into  this  country  only  some 
twenty-four  years,  still  the  cost  of  the  young  plants  ia  comparatively 
moderate.  This  year  (1859)  two  years'  seedlings,  one  year  trans- 
planted, are  got  for  15s.  per  1000.    This  of  course  arises  from  the  seed 
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being  easily  procured  from  the  Continent^  where  it  is  indigenous.  The 
seeds  are  a  good  deal  larger  than  those  of  the  Scots  pine;  and  in  sowing 
them,  therefore,  they  should  be  more  thinly  distributed  on  the  bed  Uuui 
that  of  the  Scots  pine,  and  a  little  more  deeply  covered. 

621.  In  planting  it  out  into  forest  land,  as  it  is  of  a  free-growing 
and  rather  spreading  habit,  it  should  be  distributed  at  distances  not  closer 
than  five  feet  It  will  thrive  well  on  any  light  land,  but  it  must  be  rather 
deep,  open,  and  moderately  dry.  In  saying  moderately  dry,  I  mean  that 
the  tree,  so  far  as  I  have  had  experience  of  it,  is  not  so  liable  to  be  injured 
in  its  health  by  a  little  wetness  in  the  subsoil  as  others  of  the  pine  tribe  are. 


SECTION  XXXI. ^THE  CEMBRAM  PlNa 


622.  The  cembran  pine  (P.  cemhra)  is  thus  described  in  the  Arbor. 
Britan, : — "  Leaves  in  fives  (see  Fig.  107) ;  sheaths  deciduous.   Cones  ovate, 
erect,  about  as  long  as  the  leaves,  and  having,  when  young,  the  scales  pub- 
escent ;  the  wings  of  the  seed  obliterated  ;  anthers  having  a  kidney-shaped 
crest.    Buds  (see  Fig.  107)  &om  \  inch  to  f  inch  broad ;  globose,  with  a 
long  narrow  point ;  white  and  without  resin  ;  not  surrounded  by  smaller 
buds.    Cones  about  3  inches  long,  and  2|^  inches  broad.    Scales  1  inch 
long,  and  about  the  same  width  in  the  widest  part.    Seed  larger  than  that 
of  any  other  European  species  of  pinus,  except  P.  pitiea,  ^  inch  long,  and 
^  inch  broad  in  the  widest  part,  somewhat  triangular,  and  wedge-shaped ; 
without  wings,  probably  from  abortion,  and  having  a  very  hard  shdl, 
containing  an  eatable,  oily,  white  kernel,  agreeable  to  the  taste.   Cotyledons 
11  to  13.    A  tall  tree.     Switzerland  and  Siberia.    Height,  oO  feet  to  80 
feet    Introduced  in  1746.      It  flowers  in  May,  and  ripens  its  cones  in 
the  November  of  the  following  year." 

623.  This  is  perhaps  one  of  the  hardiest  of  all  the  pine  species,  and  is 
very  readily  distinguished  &om  the  others  by  its  erect  habit  of  growth,  the 
shortness  of  its  annual  shoots — they  very  seldom  exceed  ten  inches — and 
by  its  branches  being  regularly  disposed  in  whorls  from  the  bottom  of  the 
stem  to  its  top.  It  is  of  very  slow  growth  at  all  its  stages,  and  even  when 
young,  as  in  the  generality  of  soils,  I  have  seldom  seen  it  advance  more 
than  eight  or  nine  inches  in  any  one  year,  so  that  from  this  it  is  not  gene- 
rally much  planted  as' a  timber  tree. 

624.  I  planted  a  number  of  the  P.  cernbra  in  young  plantations  while  at 
Amiston,  and  chiefly  among  larch  and  Scots  pine,  but  I  found  that  in  a  few 
years,  from  their  very  slow  growth,  they  became  overtopped  by  the  other 
trees,  and  did  not  generally  succeed  well  from  this  cause.    I  tViinV  there- 
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fore,  that,  generally  speaking,  it  is  not  a  tree  adapted  to  grow  among  others 
of  a  more  rapid  growth,  and  that  it  should  either  be  planted  as  a  nnrse  to 
slow-growing  hardwoods,  or  in  a  mass  by  itself  I  have  planted  it  experi- 
mentally in  our  woods  in  Strathspey,  and  find  it  as  hardy  as  onr  native 


Scots  pine  ;  but  in  the  cold  climate  and  poor  soil  of  the  district,  it  makes 
Terr  slow  progress  indeed ;  not  over  six  inches  of  young  shoot  annually. 

625.    As  it  is  a  very  pretty  tree,  and  regular  in  its  habit  of  branches,  I 
think  that  it  is  exceedingly  well  adapted  to  stand  alone  as  an  ornamental 
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spedmen.  In  planting  it  for  this  purpose,  however,  attention  should  be 
had  not  to  place  it  near  any  spreading  and  rapid-growing  sorts,  as  in  such 
a  situation  it  would  not  succeed  satisfactorily,  without  the  removal  of  sudi 
other  trees  from  it  as  might  interfere  with  it.  I  should,  therefore,  recom- 
mend its  being  planted  chiefly  along  the  sides  of  drives  in  woods,  and  along 
the  sides  of  roads  and  walks  in  pleasure-grounds  ;  or  if  in  a  plantation,  in 
a  mass  by  itself 

626.  The  timber,  when  matured,  is  said  to  be  of  fair  quality,  but  rather 
soft.  Of  course  in  this  country  we  have  no  experience  of  its  timber  quali- 
ties, but  it  is  said  to  be  much  used  on  the  Continent  for  wainscoting  and 
joinery  purposes,  as  it  is  of  a  Ught-brown  colour  when  matured. 

627.  This  species  is  propagated  from  seeds  imported  from  the  Continent. 
As  the  seeds  lie  eighteen  months  in  the  ground  before  germinating,  they 
should  be  sown  immediately  when  received  Some  keep  the  seeds  one  year 
in  a  rot-heap,  mixed  with  earth,  before  sowing  them,  as  by  this  means  the 
land  upon  which  they  are  to  be  sown  may  be  otherwise  occupied  for  a  year  ; 
and  as  the  seeds  are  large,  they  should  be  sown  thinly,  and  covered  with 
f  inch  deep  of  fine  earth.  The  plants  are  very  easy  of  cultivation,  as  they 
are  fibrous  rooted,  and  therefore  easy  to  manage  in  the  way  of  transplant- 
ing. The  better  way  is  to  give  them  two  summers'  growth  in  the  seed- 
bed before  removal  into  the  nursery  lines,  as  even  then  they  will  be  but 
small  things  comparatively.  After  standing  two  years  in  the  nursery  rows, 
they  will  not  generally  exceed  one  foot  in  height,  and  at  this  stage  they 
should  be  planted  out  into  their  permanent  sites,  as,  if  allowed  to  stand 
much  longer,  their  growth  receives  a  check  from  transplanting,  and  con- 
sequently they  require  the  longer  time  to  establish  themselves,  so  as  to 
grow  as  fast  as  their  nature  wiU  admit  o£  This  tree  will  succeed  in  any 
soil  and  situation  on  which  the  Scots  pine  will ;  but  of  course  the  better 
and  stronger  the  land  it  is  on,  the  more  rapidly  will  it  attain  respectable 
size.  The  cost  of  two  years'  seedlings,  two  years  transplanted,  is  about  403. 
per  1000. 

SECTION  XXXIL THE  HEAVY- WOODED  PINE. 

628.  The  heavy-wooded  pine  (Pinus  Ponderosa)  is  thus  described  in  the 
Arbor,  Britan. : — "  Leaves  three  in  a  sheath,  much  longer  than  the  cones, 
flexible,  tortuous,  with  short  sheaths.  Crest  of  the  anthers  rounded,  entire. 
Cones  ovate,  reflexed,  with  the  apices  of  the  scales  flattened,  with  a  raised 
process  in  the  middle,  terminating  in  a  conical,  minute,  recurved  spine,  and 
slightly  quadrangular.  Buds,  in  Douglas's  specimen,  f  inch  long,  and  f  inch 
broad ;  cylindrical,  with  straight  sides,  rounded  like  a  dome  at  the  ex- 
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tremity,  but  witli  a  prominent  blunt  point ;  dark-brovn,  and  covered  with 
resin.  Buds  on  the  living  tree  (see  Fig.  108)  from  1  inch  to  li  inch  long, 
and  from  f  inch  to  If  inch  broad ;  smooth,  cylindrical,  with  a  long 
point  ;  teddish-browu,  and  covered  with  a  fine  white  bloom,  consisting  of 
fine  particles  of  resin,  surrounded  by  two  or  more  smaller  buds.  Leaves 
disposed  in  parallel  spirals,  and  from  7  inches  to  9  inches  long  (see 
Fig.    108).       The   cone  in   Douglas's   spedmen  is  deformed,  and  very 


imperfectly  developed ;  it  is  only  3  inches  long,  and  J  inch  broad.  The 
scales  are  terminated  in  flattened  proceeses,  scarcely  ribbed  in  any  direc- 
tion- In  the  centre  of  the  process  is  a  protuberance,  large  in  proportion 
to  the  scale,  which  terminates  in  a  sharp  prickle,  pointing  outwards. 
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Scale,  1  inch  long,  and  f  inch  broad ;  dark-brown.  Seed,  f^  inch  long, 
and  f  inch  broad;  dark-brown,  with  the  wing  nearly!  inch  in  length, 
and  f  inch  in  breadth;  wings  of  a  yellowish  brown.  A  lofty  tree.  North 
America,  on  the  north-west  coast.  Height,  50  feet  to  100  feet  Introduced 
in  1826.  The  plants,  when  of  ten  or  twelve  years  growth,  are  remarkable 
for  the  twisted  appearance  of  their  branches,  which  are  in  regular  verticillate 
whorls.  The  timber  of  full-grown  trees  is  said  to  be  so  heavy,  as  almost 
to  sink  in  water." 

629.  I  have  found  this  a  very  hardy  species  of  pine,  and  I  think  that  it 
is  likely  to  become  valuable  as  a  timber  tree  in  our  forests  and  plantations. 
But  of  course  we  cannot  have  it  so  cheaply  as  to  admit  of  its  being 
used  extensively  for  many  years  yet,  and  until  we  can  procure  the  seed  of 
it  freely.  I  am  not  aware  whether  it  has  flowered  and  borne  cones  at  all 
in  this  country,  as  it  has  only  been  introduced  some  thirty-three  years. 
At  Amiston  I  planted  it,  and  found  it  succeed  well,  and  at  Cullen  House  I 
have  it  growing  satisfactorily. 

630.  As  yet,  a  number  of  the  plants  I  have  got  of  this  species  from 
nurserymen  are  reared  from  engrafting  branches  of  it  on  the  stocks  of  the 
common  pines;  still  there  are  now  and  then  small  quantities  of  seed 
imported,  and  ere  long  we  have  no  doubt  they  will  be  tnore  easily  procured, 
as  the  trade  with  the  far  west  of  America  is  opened  up.  At  present 
nurserymen  sell  the  plants,  from  eight  to  twelve  inches  high,  at  5s.  each. 

631.  I  have  found  this  species  succeed  best  on  a  light,  dry,  sandy  loant 
The  soil,  however,  should  not  be  too  strong  or  rich,  nor  the  site  too  sheltered, 
as  under  such  circumstances  the  plants  generally  grow  too  luxuriantly,  and 
consequently  do  not  ripen  the  points  of  their  shoots  sufficiently  to  resist 
the  frosts  of  our  winter ;  but  when  on  a  moderately  good  soil,  and  fair 
exposure,  they  ripen  their  shoots,  and  stand  our  winters  well. 


SECTION  XXXIII. THE  GIGANTIC  PINE. 

632.  The  gigantic  pine  (P.  Lambertiana)  is,  in  the  Arbor.  Britan., 
described  as  follows  : — "  Leaves  in  fives,  rigid,  roughish  ;  sheaths  very 
short.  Cones  thick,  veiy  long,  cylindrical ;  scales  loose,  roundish 
(DoTiglds).  Buds  (see  Fig.  109),  i  inch  long,  and  i  inch  broad;  round- 
ish, pointed,  and  with  3  smaller  buds.  Leaves,  2f  inches  to  3  inches  long 
(see  Fig.  109).  Cones  from  14  inches  to  16  inches  long,  and  said  to  be 
sometimes  18  inches  long,  and  4  inches  in  diameter  in  the  widest  part; 
scales  1^  inch  wide,  and  nearly  2  inches  long.  Seed  large,  oval,  J  inch 
long,  and  nearly  f  inch  broad ;  dark  brown,  wing  dark  brown,  and,  with 
the  seed.  If  inch  long,  and  5  inch  broad  in  the  widest  part     A  gigantic 
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tree.    Califoniia,  upon  low  hills,  east  of  the  range  of  the  Eocky  Monntains, 
covering  lai^  districts.     Height,  150  feet  to  200  feet,  rarely  215  feet     In- 


trodaced  in  1827.     Native  of  the  north-west  coast  of  North  America,  where 
It  was  discovered  by  Mr  Douglas,  and  introduced  into  England  in  1S27" 

633.  I  have  planted  out  this  pine  also,  both  at  Amiaton  and  at  Cnllen 
SouBC,  and  find  it  as  hardy  as  the  P.  Ponderosa,  and  I  think  it  is  as  likely 
to  become  valuable  in  our  forests  as  a  timber  tree  as  that  on&  As  to  the 
qaality  of  the  timber  of  either  the  one  under  notice,  or  of  the  P.  Ponderosa, 
I  am  not  prepared  to  speak,  as  the  trees  of  the  species  have  not  arrived  at 
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such  a  stage  in  this  coantry  as  to  enable  me  to  judge  of  them  in  this  respect 
Judging,  however,  £rom  the  general  appearance  of  this  tree,  from  its  hardi- 
hood, and  from  the  texture  of  its  stem  and  branches,  I  am  of  opinion  that 
it  will  ultimately  become  a  valuable  acquisition  to  our  forests.  At  present 
this  one  is  even  more  rare  than  the  P.  Ponderosa,  as  it  still  seUs  at  7s. 
per  plant  of  six  inches  in  height.  For  the  mode  of  rearing  it,  as  at  present 
practised  by  nurseiymen,  see  the  remarks  made  in  paragraph  630  in  refer- 
ence to  the  P.  Ponderosa. 


SECTION    XXXIV. THE   FIR. 


634.  The  Fir  (Abies)  is  another  genus  of  the  natural  order  Conifer^  and 
according  to  the  linn,  system  is  in  the  same  order  as  the  pina  Its  generic 
character  is  thus  stated  in  the  Arbor.  Britan. : — "  The  same  as  Pinus,  but 
with  the  cones  pendent,  and  less  decidedly  grouped  ;  the  strobiles  cylindri- 
cally  conical ;  the  carpels  not  thickened  at  the  tip,  and  the  leaves  soUtaiy, 
partially  scattered  in  insertion,  and  more  or  less  2-ranked  in  direction. 
Carpels  and  bracteas  adhering  to  the  axis  of  the  strobiles  (D.  Don).  Leaves 
simple,  2-rowed,  exstipulate,  evei^green,  h'near.  Flowers  in  catkins,  the  males 
yellowish.  Trees  evergreen,  natives  of  Europe,  Asia,  and  America,  remark- 
able for  their  tall,  erect,  pyramidal  forms  and  profusion  of  foliage.  In 
Britain  they  flower  in  May  and  June,  and  ripen  their  cones  in  the  spring  of 
the  following  year." 

635.  This  is  also  a  very  valuable  genus  of  tree,  but  the  principal  one  of 
them  that  has  yet  been  grown  for  timber  in  this  country  is  the  spruce  fir, 
or  Norway  spruce,  which  is  a  lofty  and  majestic  tree.  This  genus  is  easily 
distinguished  from  the  pine  by  the  tall  pyramidal  form  of  its  species,  bj 
their  more  rapid  growth,  and  by  the  comparative  weakness  of  their  branches, 
which  seldom  attain  timber  size,  and  which  gradually  die  off  as  the  trees 
grow  old.  But  besides  this  characteristiC|  the  trees  of  the  Abies  family 
are  stiU  more  readily  distinguished  from  those  of  the  pine  by  the  disposition 
of  their  leaves  on  the  branches.  In  the  pines  the  leaves  grow  from  the 
shoots  two  or  more  in  a  sheath  (see  Fig.  110),  while  in  the  firs  the  leaves 
grow  singly,  and  are  scattered  chiefly  on  the  upper  sides  of  the  branches 
(see  Fig.  110,  6). 

636.  The  fir  is  a  tree  that  generally  attains  maturity  much  earlier  than 
the  pine,  and  seldom  lives  long  after  arriving  at  its  maturity. 

637.  The  only  species  I  shall  refer  to  of  this  genus  are — 

Ist.  The  Abies  exceUa,  or  Norway  Spruce  Fir  ; 
2d.  The  Abies  Khutrow,  or  Khutrow  Fir  ;  and 
3d.  The  Abies  DougUuiiy  or  Douglas's  Spruce  Fir. 


The  first  is  well  known  and  established  in  this  coontiy  as  a  timber 
tree,  and  the  other  two  are  the  most  promiaing  of  all  the  sorts  that  have 


been   introdnced,  in  respect  to  the  freenesa  of  their  growth,  and  to  their 
likellbood  to  become  Talnable  as  timber  trees  in  our  woods. 
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63S.  The  Norway  sprnce  fir  {Abies  excelsa)  is  thus  specifically  described 

in  the  Arbor.  Britan.: — "  Leaves  scattered,  quadrangular  (see  Pig.  111). 

Cones  cylindrical,  tet- 
Fra.  111.  .    ,  ,  , 

minal,  pendent;  scales 

naked,  truncate  at  the 
summit,  fiat.  Crest  of 
the  anthers  rounded 
(Lois).  Cone  from  h 
inches  to  7  inches  long 
and  &om  1  \  inch  to  2 
inches  broad ;  scale  from 
1  inch  to  IJ  inch  long, 
and  from  ^  inch  to  J 
inch  broad.  Seed  verj 
small,  scarcely  \  inch 
long  and  -^  inch  broad, 
with  the  wing  f  inch 
long  and  \  inch  broad. 
Cotyledons  7  to  9.  A 
lofty  tree.  North  of 
Europe,  more  partica- 
larly  Norway  ;  height, 
80  to  100  feet ;  culti- 
vated ranca  1548.  It 
flowers  in  Ma; ;  it« 
cones  are  ripened  in  the 
spring  of  the  following 
year,  soon  after  which 
they  commence  shed- 
ding their  seeds." 

639.  This  tree  is  a  native  of  most  of  those  countries  which  occupy  the 
north  of  the  European  continent,  especially  abounding  in  Norway,  Sweden, 
and  Russia.  It  is  one  of  the  tallest  of  the  European  coniferse,  except,  per- 
haps, the  silver  fir,  which  is  frequently  found  taller ;  but  as  a  stately,  well- 
formed  tree,  particularly  when  standing  alone  with  full  spread  of  branches, 
few  trees  are  more  admirable. 

640.  It  grows  in  a  peculiar  pyramidal  form.  The  bole  rises  like  a  per- 
pendicular stalk,  clothed  with  proportionally  small  feathered  horizontal 
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branches  from  bottom  to  top.  These,  when  the  tree  stands  free  and  alone, 
gradually  become  smaller  as  they  are  fomid  high  upon  the  tree ;  thus  giving 
the  tree  almost  a  perfect  cone  shapa 

641.  This  tree  naturally  inclines  to  grow  in  what  may  be  termed  a 
dampish  situation  ;  and  in  Britain  it  is  found  to  succeed  best  in  a  rather 
sheltered  part  Indeed,  upon  a  high  site,  if  much  exposed  to  cutting  winds, 
the  tree  seldom  attains  anything  like  a  respectable  timber  size  in  this 
country ;  more  particularly  if  the  soil  upon  which  it  is  planted  be  of  a  dry, 
sandy,  or  gravelly  nature,  the  tree  generally  becomes  rotten  at  heart  long 
before  it  arrives  at  anything  like  a  useful  size.  To  illustrate  this  point  of 
situation  more  particularly — ^a  point  of  great  importance  in  the  cultivation 
of  this  tree — I  shall  give  an  example  or  two  from  the  spruce  fir  plantations 
at  Amiston,  showing  how,  by  soil  and  situation,  the  spruce  varies  much 
upon  the  same  estate.  In  a  sheltered  glen  behind  Amiston  garden,  there 
are  spruce  fir  trees  from  eighty  to  ninety-five  feet  high,  with  a  diameter 
near  the  bottom  of  from  two  to  three  feet ;  and  generally  these  trees  are  in 
good  health.  The  soil  upon  which  they  grow  is  in  many  places  a  stiff  blue 
clay ;  in  other  places  a  clay  loam ;  and  in  a  few  instances  it  is  a  sandy 
loam.  These  trees  being  nearly  all  alike  situated  as  regards  shelter,  I  find 
that  the  largest  and  healthiest-looking  trees  are  those  growing  upon  the 
day  loam ;  and  next  to  them,  those  growing  upon  stiff  clay ;  the  least 
healthy  being  those  growing  upon  the  sandy  loam.  As  these  trees  are  all 
of  the  same  apparent  age,  I  conclude  from  what  I  have  observed,  that, 
other  circumstances  being  alike,  the  spruce  fir  will  thrive  best  upon  a 
loamy  soil,  and  worst  upon  an  open,  diy,  gravelly  one.  In  other  sheltered 
parts  upon  the  estate  of  Amiston,  there  are  large  healthy  spruce  fir  trees 
growing  upon  an  open  gravelly  soil,  where  the  roots  have  a  supply  of  water 
oozing  through  the  gravel.  Upon  another  part  of  the  estate  are  trees  of 
good  size  growing  on  a  deep  mossy  soil,  which  rests  upon  a  bed  of  sand. 
These  last-mentioned  trees  are  growing  most  rapidly,  the  situation  being 
on  a  sloping  brae,  and  the  roots  have  the  advantage  of  a  constant  supply 
of  water  as  it  oozes  up  into  the  moss  out  of  the  sand  below :  therefore 
I  am  convinced  that,  in  order  to  grow  spruce  timber  of  large  size  and 
healthy  constitution,  the  soil  must  contain  a  good  proportion  of  moisture, 
or  at  least  be  what  is  termed  moist,  but  not  stagnated.  Again,  higher 
up  on  the  outer  plantations,  where  there  is  not  much  shelter  naturally, 
I  find  the  spruce  fir  succeeds  pretty  weU  on  any  loamy  soil,  and  even 
on  a  stiff  clay,  provided  it  be  drained  from  surface  water.  In  such  situa- 
tions there  are  trees  fifty  feet  high,  and  eighteen  inches  diameter  at  bottom, 
at  Uurty-eight  years  of  age,  the  trees  being  still  in  a  vigorous,  healthy 
state,  and  likely  to  become  of  much  larger  dimensions.     Again,  at  the 
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Bame  elevation  as  that  upon  which  the  trees  last  stated  are  groving— 
namely,  seven  hundred  feet  above  the  level  of  the  sea — spruce  firs  of  tbe 
same  age,  but  growing  upon  a  gravelly  dry  soil,  I  find  generally  not  more 
than  thirty  feet  high,  from  eight  to  twelve  inches  diameter  at  bottom,  and 
in  general  rotten  in  the  heart ;  which  at  once  points  out  that  the  spruce 
fir,  in  a  high  site  as  well  as  in  a  low,  prospers  much  better  upon  a  some- 
what dampish  soil  than  upon  a  dry  one.  Again,  in  the  younger  planta- 
tions, situated  about  nine  hundred  feet  above  the  level  of  the  sea,  I  find 
the  same  qualifications  of  soil  relative  to  the  tree  hold  good.  At  the 
elevation  last  mentioned,  I  could  point  out  the  spn^ce  fir  rotten  at  hearty 
and  not  more  than  twenty  years  old ;  and  that  occurs  upon  a  dry  graveDy 
soil 

642.  The  timber  of  the  spruce  fir  is,  next  to  that  of  the  P.  silvestris,  the 
most  useful  for  boards,  planks,  and  roofing  scantlings  which  we  have  in  this 
country.  It  is  of  excellent  quality  when  of  mature  age,  being  very  light  and 
pliable.  The  quality  of  the  wood  of  tins  tree,  however,  is,  Uke  that  of  the 
P.  aUvestris,  much  influenced  by  the  nature  of  the  soil  and  situation  upon 
which  it  is  grown.  When  grown  upon  a  dry  soil,  the  wood  is  brittle  and 
short-grained ;  but  when  grown  upon  a  dampish  loam,  it  is  quite  of  an 
opposite  character. 

I  must  make  an  observation  here,  which  I  have  often  found  verified  by 
my  own  experience — ^namely,  the  spruce  fir,  when  young  and  immatured, 
yields  a  far  more  durable  timber  than  the  Scots  pine  at  the  same  age.  In 
erecting  paling-fences,  I  find  that,  taking  the  two  trees  for  rails  at  thirty 
years  old,  the  spruce  will  last  two  or  three  years  longer  than  the  other; 
and  even  as  a  gate-post  or  common  paling  post,  the  same  observation  holds 
good.  Notwithstanding  this  superiority  of  the  wood  over  that  of  the  Soots 
pine,  country  carpenters  are  always  ready  to  recommend  the  Scots  pine  in 
preference  to  the  spruce,  even  for  such  purposes  as  those  mentioned  above ; 
and  I  make  this  observation  in  order  that  proprietors  may  be  aware  of  the 
true  state  of  the  case. 

643.  The  spruce  fir  is  propagated  in  exactiy  the  same  manner  as  the  P. 
sUvestris;  and  the  observations  given  regarding  the  gathering  of  the  cones^ 
and  taking  out  and  sowing  the  seed  of  it,  are  in  every  respect  applicable  to 
this  tree,  except  that  in  the  present  case  the  seed  is  ripe  and  should  be 
gathered  in  the  early  part  of  spring.    The  spruce  fix,  however,  is  much 
slower  in  growth  than  the  P.  sUvestris  while  in  its  seedling  state.     The 
seedling  plants  remain  two  years  in  the  seed-bed,  but  they  generally  require 
three  years  in  the  nursery-rows  before  they  are  fit  for  being  put  into  theii 
final  situation  in  the  forest.    Many  recommend  the  spruce  as  being  aa 
excellent  nurse  for  hardwood  trees ;  but  I  cannot  assent  to  this  opinion. 
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So  fer  as  my  experience  enables  me  to  speak  confidently  upon  this  nuitter. 
I  must  confess  that  I  have  found  the  larch  and  Scots  pine  far  superior  for 
this  purpose.  The  spruce  fir,  as  a  nurse  for  hardwood,  and  for  oaks  in  par- 
ticular, is  too  rapid  in  the  early  stage  of  its  growth,  often  confining  the 
oaks  too  much  by  the  spread  of  its  massy  branches,  as  well  as  injuring  the 
roots  of  the  trees  it  is  meant  to  protect  The  spruce  fir  has  veiy  fibrous 
matty  roots,  which  spread  in  every  direction  along  the  surfeu^  of  the  soil. 
Now  these,  from  their  matted  closeness,  keep  the  air  from  penetrating 
properly  into  the  soil  for  the  benefit  of  the  hardwood,  which  send  their 
roots  deeper  down  ;  consequently  much  injury  is  often  done  by  this  means; 
and  this  I  have  frequently  seen  proved.  The  spruce  fir,  as  also  all  the 
coniferous  tribe,  are  best  suited  for  timber  when  planted  in  a  mass  by 
themselves ;  but  seeing  that  it  is  proper,  and  even  necessary,  to  have  a 
proportion  of  them  planted  for  the  benefit  of  nursing  up  our  hardwood 
plantations  while  in  a  young  state,  I  recommend  planting  the  spruce  but 
sparingly  for  that  purpose,  having  foxmd  the  Scots  pine  and  larch  answer 
much  better. 


SECTION   XXXVL — THE   KHUTROW   FIR. 

644.  The  specific  character  of  the  Khutrow  Fir  (Abies  KhtUrow),  is 
thus  stated  in  the  Arior.  Britan. : — "  Leaves  compressed,  tetragonal, 
straight,  awl -shaped,  sharp  -  pointed.  Cones  ovate  -  oblong  ;  scales 
obovate -roundish,  coriaceous,  rigid,  smooth  on  the  margin.  Crest  of  the 
anthers  roundish,  irregularly  crenated  (D.  Don).  Leaves  from  1  inch 
to  1^  inch  in  length  (see  Fig.  112).  Cone  6  inches  long,  and  2^ 
inches  broad ;  scale  li  inch  in  length,  and  the  same  in  breadth 
at  the  widest  part  Seeds  about  the  size  of  those  of  the  common 
spruce;  with  the  wing  i  inch  long  and  f  inch  broad.  A  pyramidal 
drooping  branched  tree.  Himalayas,  in  Eamaon  and  Sirmore.  Height 
50  fe^    Introduoed  in  1818." 

645.  This  is  a  free-growing  hardy  species  of  Abies,  and  well  worthy  of 
a  place,  either  as  a  tree  in  plantations,  or  as  an  ornamental  one  in  the  park. 
Its  growth  is  about  as  rapid  as  that  of  the  common  spruce ;  from  which 
it  is  easily  distinguished  by  its  leaves  being  of  a  lighter  green,  as  well  as 
by  their  greater  length.  ' 

646.  As  this  species  is  now  comparatively  cheap,  nine-inch  plants  being 
charged  one  shilling  each,  I  have  planted  out  a  considerable  number  of 
them  in  the  woods  both  at  Anuston  and  in  Strathspey,  and  find  them 
quite  hardy  and  free  growers,  even  in  the  latter  part  of  the  countiy ;  I 
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have  therefore  no  donbt  of  its  becoming  generally  useful  as  a  timber  tree 
Fio.  112.  in  the  country.     I  think  it 

will  grow  well  in  any  boU 
and  situation  in  which  the 
common  spruce  prospers, 
and,  like  it,  it  succeeds  best 
upon  a  good  strong  soil, 
not  rendered  too  diy,  and 
in  rather  a  sheltered  site. 
In  my  experience  of  this 
species,  I  hare  obserred 
that  it  is  very  impatient 
of  confinement  among  othei 
trees,  and  does  not  succeed 
if  any  way  shaded,  or  on 
land  in  which  tiiere  are  old 
roots  of  old  trees,  or  oo 
which  a  crop  of  timber  hi3 
lately  been  grown.  In  this 
respect,  therefore,  it  is  dif- 
ferent from  the  common 
spruce,  as  that  tree  is  well 
known  to  succeed  compara- 
tively well  although  planted 
under  the  shade  of  otlier 
treea 
.  647.  The  Abies  Khutiow 
is  readily  propagated  from 
cuttings  of  the  young  wood, 
but  plants  thus  raised  do  not  grow  so  freely  as  those  raised-  &om  seed. 
Considerable  quantities  of  seed  are  being  now  imported,  however,  and  ere 
long  we  may,  therefore,  espect  to  have  the  plants  from  thia  source  so 
cheap  as  to  enable  us  to  plant  them  in  our  woods  more  extensively. 


648.  The  specific  character  of  Douglas's  Spruce  Fir  (Abies  Douglati*), 
as  stated  in  the  Arbor.  Britan.  is  as  follows :—"  Leaves  (see  Fig.  113) 
flat,  blunt,  entire,  pectinate,  silvery  beneath.  Cones  ovate-oblong.  !&ac- 
teas  elongated,  linear,  3-pointed   (D.  Don).     Leaves  £rom  I   inch  to  \\ 
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itich  long.     Cones  from  3}  inches  to  4  mciiea  long,  &nd  1 J  inch  to  1 J  inch 

broad ;   scales,  without   the 

bnictea,   Ij  inch  long,   and  ^"^  '"■ 

the  same  broad;   with  the 

bractea,  IJ   inch  in  lengtL 

Seed,  with  the  wing,  |  inch 

long,  and  f  inch  broad ;  with- 
out the  wing,  ^  inch  long,  ^ 

inch  Imiad.     The  seeds  are 

about  the  same  size  as  those 

of  picea  pectinata,  bnt  more 

obloDg.     A  tall  tree.   Korth- 

west  coast  of  North  America, 

in  forests.     Height  100  feet 

to  180  feet     Introduced  in 

1826.  It  flowers  in  the  cli- 
mate of  London  in  May,  and 

its  cones  are  matured  in  the 

Jane  or  July  of  the  follow- 
ing year." 
649.  This  is  an  admirable 

tree,  but  more  tender  than 

the  preceding  species.  Apart 
from  the  specimens  I  have 
seen  growing  atTarious  places 
in  England,  where  it  is  quite 
hardy  enough  for  the  climate, 

it  thrives  well  in  the  midland  and  southern  counties  of  Scotland ;  but  in 
the  nordiem  and  high-lying  parts  of  the  countiy,  as  in  Strathspey, 
it  does  not  succeed,  from  the  want  of  heat  to  mature  its  shoots  in 
the  aatumn,  and  from  the  great  degree  of  cold  which  follows  in  winter. 
Tn  all  the  low-lying  parts  of  the  countiy,  however,  even  in  the  north  of 
Scotland,  it  seems  hardy  enough,  and  grows  freely ;  nearly  as  rapidly  as 
the  spruce  fir.  Generally  speaking,  I  think  that  this  tree  is  not  adapted 
to  grow  profitably  as  a  timber  tree  in  plantations  on  high-lying  parts  of 
the  coimtiy,  but  is  very  suitable  both  for  plantations  and  for  ornamental 
culture  in  low-lying  and  sheltered  sites ;  and  I  have  no  doubt  that  on 
such  parts  it  will  ere  long  become  a  valuable  tree,  even  in  point  of  its 
timber,  while  its  very  ornamental  habit  will  make  it  gradually  more 
BOfoght  after  and  cnltivated. 

650.  This  tree  is  now  pretty  extensively  reared  from  seeds,  both 
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imported  and  those  taken  &om  trees  of  home  growth,  and  compared  with 
many  others  of  the  Abietinae,  it  is  cheap,  as  plants  eight  inches  high  can 
be  procured  at  2s.  eacL 


SECTION  XXXVm. THE  SILVER  FIR. 

651.  The  Silver  Fir  (Ptcea)  also  ranks  in  the  natural  order  Conifer*, 
and  the  Linn.  Morwscia  Monadelphia.    The  character  of  the  genus  is  thus 
stated  in  the  Arbor.  Britan, : — **  The  same  as  in  Pinus  and  Abies,  bul 
differing  in  having  the  cones  erect.    Strobile  cylindrical,  with  its  carpeb 
not  thickened  at  the  tip.    Both  carpels  and  bracteas  separate  from  the  axis  of 
the  strobile.    The  leaves  are  obviously  two-ranked  in  direction.    Leaves 
simple,  two-ranked,  exstipulate,  evergreen,  linear.   Flowers  yellowisL  Trees 
natives  of  Europe,  Asia,  and  North  America,  generally  in  regions  more 
temperate  than  those  in  which  the  species  of  spruce  abound.    Remarkable 
for  the  regularity  and  symmetry  of  their  pyramidal  heads ;  readily  distin- 
guished from  the  genus  Abies  by  their  leaves  being  more  decidedly  in  two 
rows ;  by  their  cones  being  upright,  and  having  the  scales  deciduous,  and 
by  the  seeds  being  irregular  in  form.    The  nucleus  of  the  seed  is  exposed 
at  the  inner  angle,  through  a  considerable  opening  in  the  outer  testa,  as  if 
the  junction  of  the  two  sides  had  been  ruptured  by  the  rapid  enlargement 
of  the  nucleus.     (D.  Don.)" 

652.  There  are  several  species  of  this  genus  recently  introduced  into 
this  country,  some  of  them  seemingly  hardy  enough  to  stand  our  dimate 
generally;  but  as  I  have  not  as  yet  had  sufficient  experience  of  their  cultoie 
to  enable  me  to  speak  decidedly,  I  decline  for  the  present  to  give  my 
opinion  in  reference  to  them,  and  therefore  shall  refer  only  to  the  common 
Silver  Fir. 


SECTION  XXXIX. — THE  COMMON  SILVER  FIR. 

653.  The  common  Silver  Fir  (P.  Pectinata)  is  thus  specifically  described 
in  the  Arbor.  Britan, :- — "  Leaves  solitary,  flat,  obtuse,  two-ranked,  with 
their  points  turned  up.  Cones  axillary,  cylindrical,  erect ;  scales  with  a 
long  dorsal  bractea.  Anthers  with  a  short  crest,  with  two  teeth.  Bads 
short,  egg-shaped,  blunt  (see  Fig.  114) ;  of  a  reddish  yellow,  with  from  16 
to  20  blunt  scales.  Leaves  firom  ^  inch  to  1  inch  long  (see  Fig.  114),  stifi, 
turned  up  at  the  points,  of  a  shining  dark  green  above,  and  wiA  two 
lines  of  silvery  white  on  each  side  of  the  midrib  beneath.  Cones  fiom  6 
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inches  to  S  inches  long,  and  from  1  ^  to  2  inches  broad ;  cylindrical,  green 
when  young,  afterwards  red-  Pjo,  u^, 

dish,  and  when  ripe  brown. 
Scale  J-  inch  to  1^  inch  long, 
and  1^  inch  broad.  Seedsvari- 
ooslf  angular,  g  inch  long,  and 
fs  inch  broad.  Cotyledons  5. 
A  lof^  tree.  Central  Europe, 
and  the  west  and  north  of  .&^; 
rising  on  mountuns  to  the  com- 
mencement of  the  zone  of  the 
Scots  Kna  Height  80  to  100 
feet,  rarely  150  feet.  Intro- 
duced in  1603.  The  blossoms 
appear  in  May,  and  the  cones 
are  matured  in  the  October  of 
the  following  year." 

654.  This  ia  a  truly  noble 
and  interesting  tree,  and  by 
far  too  little  cultivated  in  our 
home  plantations.  At  a  dis- 
tance this  tree  has  very  much 
the  appearance  of  the  spmce 
fir;  but  upon  a  nearer  in- 
spection, the  leaves  are  found 
more  decidedly  in  two  rows 
upon  the  branches,  and  ail- 
Teiy  nnderoeath.  The  cones 
are  also  placed  upright  upon 
tfaebranches;  whereas  upon  tbe 
sprace  fir  they  hangdownwards. 

It  is  also  not  so  soft  and  pliable  in  its  appearance,  tbe  branches  having 
a  more  ri^d  aspect,  and  being  generally  much  stronger  than  those  of 
the  spmce  fir.  Tbe  silver  fir  rises  to  a  great  height,  carrying  with  it  at  the 
same  time  a  proportional  girth.  There  is  one  standing  upon  the  lawn 
behind  Aniiston  House,  a  hmidred  and  ten  feet  high,  with  a  bole  nearly 
twelve  feet  in  circumference  near  the  ground.  This  ia  a  very  fine  specimen 
of  the  genus,  and  contuns  abont  two  hundred  cubic  feet  of  timber.  On  the 
pleasnre-groHnds  about  Hopetoun  House,  the  seat  of  the  Earl  of  Hopetonn, 
near  Edinburgh,  there  are  several  specimens  of  this  tree,  apparently  as  large 
as  the  one  I  have  mentioned  above ;  showing  the  great  dimensions  it  attains 
under  favourable  circumstances. 
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-  655.  Were  the  silver  fir  more  generally  introduced  into  our  plantations, 
it  would  become  a  favourite  tree,  it  being  more  hardy  than  the  spruce  fir 
with  us,  and  adapted  to  grow  upon  a  drier  soil.  In  situations  twelve 
hundred  feet  above  the  level  of  the  sea,  I  have  seen  the  silver  fir  growing 
rapidly,  and  promising  fair,  and  that  too  upon  a  dry  gravelly  soil  of  very 
inferior  quality.  The  wood  of  this  tree  is  generally  reckoned  of  better 
quality  than  that  of  the  spruce  fir ;  at  least  when  it  has  arrived  at  maturity. 
When  young,  it  is  rather  short-grained,  and  does  not  last  long  when  ex- 
posed to  the  changes  of  our  climate ;  but  if  the  wood  be  at  or  about  fifty 
years  of  age,  I  consider  it  preferable  to  the  spruce,  and  capable  of  bang 
used  for  all  purposes  for  which  that  wood  is  in  demand. 

656.  This  tree  is  propagated  from  the  seeds  in  the  same  manner  as  has 
already  been  recommended  for  the  spruce  fir.  The  cones  are  generally 
ripe  about  the  end  of  October,  and  the  seeds  are  separated  from  the  cones 
by  the  heat  of  the  sun  in  dry  airy  days.  It  should  be  sown  in  the  month 
of  March  upon  beds  rather  thinly,  as  the  young  plants  when  they  come  up 
are  rather  spreading  in  their  habit.  The  plants  should  remain  two  yean 
in  the  seed-bed,  when  they  may  be  planted  out  into  nursery-rows,  rather 
thinly  also,  as  they  are  when  young  of  a  bushy  nature,  and  do  not  agree 
with  confinement  They  are  also  of  slow  growth  when  in  their  young  state, 
and  will  require  three  years  in  the  rows  before  transplanting  into  the  forest 
ground. 

657.  The  silver  fir  thrives  best  upon  a  sandy  loam  ;  at  least  I  have  seen 
by  far  the  finest  specimens  of  this  tree  upon  such  a  soil.  However,  from 
having  seen  them  of  excellent  and  vigorous  growth  in  very  stifiT  clay  soils, 
as  well  as  upon  soils  of  an  opposite  nature,  I  am  inclined  to  think  that  the 
tree  is  by  no  means  particular  as  regards  the  quality  of  soil ;  but  it  makes 
its  most  healthy  development  on  a  good  sandy  loam  upon  a  dry  bottom.  I 
have  planted  a  considerable  number  of  silver  firs  of  late,  being  desirous  to 
have  it  more  extensively  introduced  than  it  has  yet  been. 


SECTION  XL. THE  LARCH. 

658.  The  Larch  {Larix)  is  also  a  genus  of  the  natural  order  OoNlFERiB, 
and  the  linn.  Monoecia  Monadelphia,  and  is  thus  described  in  the  work  for- 
merly referred  to : — ''  The  character  of  the  genus  is  same  as  in  Abies,  but  with 
the  cones  ovate-conical,  erect,  and  the  carpels  and  bracteas  adherent  to  the 
axis.  Leaves  annual,  and  disposed  in  groups.  Leaves  simple,  in  alternate 
£Giscicles,  exstipulate,  deciduous,  linear.  Flowers  reddish  or  yellowish.  Trees 
deciduous,  some  of  them  of  large  dimensions ;  natives  of  the  mountainous 
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r^ons  of  Europe,  the  west  of  Aaia,  and  of  North  America ;  highly  valued 
for  the  great  durability  of  their  timber.  The  common  larch  is  found  exten- 
sively in.the  Alpine  districts  of  the  south  of  Germany,  Switzerland,  Sardinia, 
and  Italy ;  but  not  on  the  Pyrenees,  nor  in  Spain.  The  Russian  larch  (L, 
e.  StbiricaX  is  found  throughout  the  greater  part  of  Bussia  and  Siberia, 
where  it  forms  a  tree  generally  inferior  in  size  to  L.  Europcea.  The  black, 
or  weeping  larch  (Z.  Americana  pendvlci),  is  a  slender  tree,  found  in  the  cen- 
tral districts  of  the  United  States ;  and  the  red  larch  (i.  Americana  rubra), 
also-a  slender  tree,  is  found  in  Lower  Canada  and  Labrador.  In  Britain  all 
the  species  are  ornamental,  but  the  fii'st  is  the  only  on^  at  all  deserving  of 
culture  as  a  timber  trea" 

659.  I  quite  agree  with  this  statement  of  Mr  Loudon,  in  respect  to  the 
larch,  viz.,  that  only  the  European  species  is  worthy  of  cultivation  as  a 
timber  tree  in  this  country,  and  I  propose,  therefore,  to  confine  my  remarks 
to  it 
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660.  The  common  European  Larch  (Larix  Europa^a)  is  thus  botani- 
cally  described: — "  Leaves  fascicled,  deciduous  (see  Fig.  115).  Cones 
ovate-oblong;  scales  reflexed  at  the  margin,  lacerate ;  bracteoles  panduri- 
forzn.  Leaves  linear,  soft,  1  inch  long.  Cone  from  1  inch  to  1^  inch 
long,  erect  A  tall,  pyramidal,  deciduous  tree.  Alps  of  the  south  of 
JSuropei  Height  80  feet  to  100  feet  In  cultivation  in  Britain  since  1629. 
Flowering  in  Mardi  and  April,  and  ripening  its  cones  in  the  autumn  of 
the  same  year." 

661.   There  is  one  feature  in  this  tree  which  distinguishes  it  from 
others  of  the  coniferous  tribes — ^namely,  its  shedding  its  leaves  in  the 
autumn  of  the  same  year  in  which  they  are  produced.     It  is  decidedly  one 
of  the  most  valuable  of  the  coniferous  trees  yet  introduced  into  this  country, 
both  in  respect  of  the  quick  progress  which  it  makes,  and  of  the  real  value 
of  its  timber.    Being  a  native  of  the  mountainous  districts  of  Qermany,  it 
is  fbmid  to  endure  the  climate  of  the  north  of  England  and  the  mbuntain- 
oas  tracts  in  Scotland  as  well  as  the  Scots  pine ;  but  it  is  more  particular 
with  regard  to  the  circumstances  which  favour  its  healthy  growth  than  that 
tree.      -As  an  instance  of  the  SQiccess  of  the  cultivation  of  the  larch  in  Scot- 
land,   luay  be  taken  the  plantations  of  the  Duke  of  Athol  in  Perthshire, 
which  far  surpass  any  others  in  Britain,  as  regards  both  their  magnitude 
and    quality  of  timber.    Upon  the  Amiston  grounds  I  have  cut  down 
seveTBl  "very  old  larches,  one  of  which,  in  particular,  when  lying  prostrate 
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upon  the  ground,  measured,  from  bottom  to  top,  ninety  feet    There  are 
others  one  hundred  feet  in  height ; 
*''°-  "*■  and  one  tree  yet  growing  upon  tlie 

lawn  conttuns  about  two  hundred 
cubic  feet  of  timber,  and  is  appa- 
rently quite  sonnd. 

662.  There  are  two  varieties  of 
the  larch  generally  found  in  cnlti- 
Tation  in  the  plantations  in  Scot- 
land—namely, the  white-wooded 
and  the  red-wooded.  The  whit« 
is  the  variety  which  attuns  the 
greatest  dimensions  of  timber,  and 
is  the  sort  most  generally  culti- 
vated,  although  they  are  both  oftea 
seen  growing  together  in  the  same 
plantation,  and  that  by  mere  acci- 
dent. It  is  said  that  upon  lie 
Athol  estates  the  red  larch  does 
not  attain  to  more  than  one-thiid 
the  cubic  contents  which  the  wWte 
larch  doea ;  and  this  is  observable 
in  every  phintation  where  the  two 
varieties  are  found  growing  to- 
gether. 

663.  As  to  tbe  durability  of  the 
larch  wood,  it  is  allowed  by  all  who 
are  at  all  acqutrinted  with  the  tree, 
and  who  have  had  occasion  to  use 
the  timber,   to  be   decidedly  the 
toughest  and  most  lasting  of  all  the 
coniferous  tribe  we  are    yet  ac- 
quainted with.     There  ia  also  a  peculiar  feature  characterising  the  wood 
— namely,  its  being  durable    and  tough  when    only  of  a  few   years' 
growth.     Of  this  I  bave  had  ample  proof  from  my  own  experience  in 
erecting  fences  with  young  larches.     As  the  general  result  of  my  expe- 
rience in  erecting  fences  with  the  Tarious  sorts' of  pine  and  fir-wood^  I 
may  state,  that  when  I  put  up  a  larch  paling  with  wood  from  fifte«i  to 
thirty  years  old,  I  reckon  that  it  should  last  from  Efteen  to  twenty  years; 
if  of  spruce  fir,  from  seven  to  nine  years  ;  if  of  Scots  pine,  froiu  four  to  six 
years.    These  remarks,  however,  only  refer  to  the  wood  forining  the  tails 
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of  a  paling,  not  to  the  posts  which  go  into  the  ground.    These  do  not  last 
so  long,  as  will  be  seen  from  the  following  estimates.    If  larch  posts  are 
used,  I  expect  they  will  last  from  eight  to  ten  years  in  a  fair  state ;  if 
spruce  fir,  from  four  to  five  years ;  and  if  of  Scots  pine,  from  three  to  four 
yeava    Again,  in  putting  up  gate  posts  made  of  wood  from  thirty  to  forty 
years  old,  larch-wood  being  used,  I  expect  them  to  keep  good  from  fifteen 
to  twenty  years  ;  if  spruce  fir,  from  eight  to  ten  years ;  and  if  Scots  pine, 
from  five  to  eight  years :  the  difference  of  time  in  the  above  cases  depend-* 
ing  upon  the  quality  of  the  wood  and  the  nature  of  the  soil  in  which 
it  is  placed.    In  extreme  cases  of  durability  in  the  larch  which  have 
come  under  my  notice,  I  have  seen  the  upright  spars,  as  well  as  the  hori- 
zontal bars,*  of  larch  palings,  standing  quite  good  at  thirty  years  of  age. 
These  were  made  from  old  wood  of  a  matured  quality ;  this  indicating  that 
there  is  ultimately  a  saving  to  the  proprietor  who  makes  his  fences  with 
good  old  wood.    As,  however,  the  young  wood  is  generally  cut  down  in  the 
way  of  thinning  the  plantations,  it  is  necessary  and  proper  to  use  it,  seeing 
a  much  higher  price  can  be  got  for  the  matured  wood  for  in-door  and  other 
purposes.    Upon  the  estate  of  Amiston  we  made  all  our  field-gates  from 
our  own  home-grown  larch  ;  and  when  painted,  they  lasted  for  a  great 
number  of  years,  being  more  durable  in  this  respect  than  those  made  from 
the  best  foreign  timber ;  while  for  general  use  in  aU  country  purposes,  no 
wood  is  more  in  demand  than  the  larcL    For  roofing  I  sell  a  great  deal  of 
it ;  also  for  boards  adapted  for  all  purposes,  sleepers  for  railways,  &c.,  and 
for  palings  of  all  descriptions.    A  great  quantity  of  young  larch  is  now 
used  for  coal-pit  purposes,  or  what  is  generally  termed  prop-wood.    There 
is  no  description  of  larch-wood  which  I  have  more  demand  for  than  the 
young  thinnings,  from  ten  to  twenty  years  old,  being  from  two  to  five 
inches  in  diameter.    These  are  greatly  in  demand  for  fancy  or  rustic  palings; 
and  although  we  have  a  great  extent  of  young  larch  thinnings  cut  every 
year,  we  are  never  able  to  supply  even  one  half  the  demand  for  trees  of 
that  size — ^which  shows  how  much  this  wood  is  in  repute  for  fencing  alone. 
This  demand  is  occasioned  by  the  wood  of  that  size  being  more  durable 
than  any  other  small  wood  of  the  same  age.    In  England,  large  numbers 
of  young  larches  are  raised  for  hop  poles,  for  which  purpose  no  wood 
can   answer  better,  both  as  regards  its  tall  elastic  nature  and  its  dura- 
l>ility.    Full-grown  larch  timber  is  now  much  used  for  different  purposes 
in  ship-building.    Of  late,  many  vessels  of  considerable  size  have  been  built 
almost  entirely  of  this  wood.    In  short,  the  wood  of  the  larch  is  daily 
coming  the  more  into  repute  the  more  its  properties  are  becoming  known  ; 
and  I  believe  that,  ere  long,  it  will  to  a  great  extent  supersede  all  other 
trees  of  the  coniferous  tribe,  if  not  in  a  great  measure  the  generality  of  our 
hardwood  trees  also,  in  consequence  at  once  of  its  rapid  growth  and  of  the 
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great  durability  of  its  timber,  more  particulariy  when  allowed  to  arrive  at 
fall  age. 

664.  The  larch  is  propagated  from  seed  in  the  same  manner  as  Uie  Scots 
pine,  and  the  observations  stated  with  regard  to  that  tree  are  equally  appli^ 
cable  in  the  case  of  the  larcL  One  point  of  difference  relative  to  the  larch, 
however,  is,  there  is  considerable  difficulty  in  getting  the  seeds  disengaged 
from  the  cones.  Some  people  kiln-dry  them  in  order  to  open  the  scales  of 
the  cones ;  but,  as  I  have  formerly  said,  this  operation  is  dangerous,  and 
cannot  be  recommended  The  following  is  the  way  in  which  I  have  extracted 
the  seeds  from  the  larch  cones.  Having  the  cones  collected  in  a  dry  hit, 
I  set  a  few  boys  to  pare  the  base  of  each  cone  dose  with  a  sharp  knife,  just 
so  far  in  as  to  make  the  end  of  the  littie  central  pillar  appear  distinctiy 

and  level.     After  they  are  thus  prepared,  I  have 
^^^-  ^^'-  a  few  more  boys,  or  it  may  be  women,  each 

with  an  instrument  &s  shown  in  Fig.  116,  con- 
sisting of  a  pointed  cone-shaped  piece  of  iron  a, 
the  exact  size  in  the  engraving  as  used,  fixed 
into  a  small  block  of  wood  b.  This  instrument 
when  at  work  lies  npon  the  floor ;  and  by  placing 
the  pared  base  of  the  pillar  of  the  larch  cone 
right  upon  the  point  at  a,  and  giving  the  top 
of  the  cone  a  few  gentle  strokes  with  a  very 
small  mell,  or  other  piece  of  wood,  it  is  split  up  at  least  into  two  halves. 
These  being  laid  to  one  side  as  tiiey  are  spHt,  another  party  with  a  sharp 
knife  each,  can  subdivide  them  again,  making  each  cone  at  least  into  four 
parts  ;  and  in  this  manner  a  few  women  and  boys  will  in  the  course  of  one 
day  open  up  a  great  quantity.  The  cones  being  thus  opened  up  by  the  use 
of  the  instrument  and  the  knife,  they  should  in  this  state  be  exposed  on 
sheets  to  the  influence  of  the  sun  eveiy  day,  when  they  will  soon  part  with 
their  seeds  on  a  gentle  thrashing  with  a  small  flaU. 
.  665.  The  seed  should  be  stored  past  in  a  cool  place  till  the  begin- 
ning of  April,  when  it  should  be  sown  exactly  in  the  same  manner 
as  has  already  been  advised  for  the  Scots  pine.  The  young  plants 
should  remain  only  one  year  in  the  seed  beds,  when  they  are  termed 
one-year  seedlings.  Some  nurserymen  are  in  the  habit  of  allowing 
them  to  remain  two  years  in  the  seed  beds ;  but  I  condemn  this  mode 
as  injurious  to  the  healthy  development  of  the  future  trees,  and  recom- 
mend that  they  should  only  remain  one  year,  as  such  plants  succeed 
most  healthily  after  having  stood  in  the  nursery  grounds  in  rows  for 
one  or  two  years.  In  collecting  the  seed  of  the  larch,  great  care  should 
be  taken  not  to  gather  it  from  diseased  trees ;  nor  should  it  be  gathered 
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from  trees  of  a  small  size ;  for  the  very  fact  of  small  larch  trees  havhig 
seed  upon  them,  is  enough  to  point  out  that  they  are  not  of  sound  consti^ 
tution.  The  seed  of  the  larch,  as  well  as  of  all  other  trees,  should  be 
gathered  from  trees  of  large  size,  and  known  to  be  sound.  Were  this 
point  more  attended  to,  that  disease  in  the  larch  termed  the  rot  might 
in  a  great  mei^ure  be  in  future  prevented ;  for  it  is  well  known  that,  if 
the  parent  be  diseased,  the  seed  of  that  parent  will  be  in  a  degree  diseased 
also.  Moreover,  as  the  most  diseased  trees  generally  bear  the  greatest 
quantity  of  seed,  the  seed-gatherers,  who  collect  it  for  nurserymen  by  the 
bushel,  will  be  most  ready  to  take  it  where  it  is  most  plenty,  and  will  of 
course  pay  them  best.  In  order  to  prevent  this,  nurserymen  ought  to  give 
a  fair  salary  to  a  man  in  whom  they  can  place  confidence,  who  should 
superintend  the  gathering  of  all  their  larch  seed ;  and  he  should  at  the 
same  time  be  a  man  who  is  likely  to  know  a  healthy  tree  from  an  unhealthy 
oncL 

666.  The  quality  of  the  wood  of  the  larch  is,  as  weU  as  that  of  most 
other  trees,  much  affected  by  the  nature  of  the  soil  and  situation  upon 
which  it  is  grown.  I  have  paid  some  attention  to  this  point,  and  find  that 
larch  trees  growing  upon  a  rich  loamy  soil,  and  in  a  rather  sheltered  site, 
do  not  produce  nearly  such  durable  timber  as  trees  grown  in  &  more 
exposed  site  and  upon  a  poorer  soil.  In  cutting  up  wood  at  our  saw-mill, 
I  have  often  observed  that,  in  the  case  of  larch,  which  has  grown  upon  a 
rather  rich  soil  and  in  a  sheltered  site,  the  saws  go  through  it  easily  and 
without  heating ;  an  evident  proof  of  the  softness  of  the  wood.  On  the 
other  hand,  in  larch- wood  which  has  grown  upon  a  poor  or  rocky  situation, 
having  a  free  exposure,  the  saws  go  through  it  with  difficulty ;  and  this  I 
consider  an  evident  proof  of  the  hardness  and  durability  of  the  wood.  Our 
best  and  healthiest  larch-wood  is  generally  found  growing  upon  decayed 
xock,  or  what  may  be  termed  stone  rubbish. 

667.  The  larch  is,  from  its  upright  habit,  one  of  the  very  best  nurses  we 
liave  for  hard- wood  trees.  It  does  not,  indeed,  produce  so.  much  warmth  to 
young  hard-wood  trees  in  the  spring  and  winter  season  as  the  pines  or  the 
jspruce  fir  do ;  but  notwithstanding  this,  where  there  is  a  mixture  of  larch 
Among  young  hardwoods,  these  are  generally  in  better  keeping  than  when 
over-nursed  by  the  Scots  pine  and  spruce  fir. 

668.  The  circumstances  which  I  have  found  most  favourable  to  the 
lieaJthy  development  of  the  larch  are — ss  to  soil,  it  is  not  particular,  but 
^tJtie  roots  must  be  in  a  soil  which  has  been  well  cleansed  by  the  free  passage 
x>£  livater  through  it,  and  which  has,  at  the  same  time,  the  benefit  of  being 
constantly  kept  clean  and  in  a  pure  state  by  a  good  descent  for  the  water 
tli&t  niay  fall  upon  it,  either  naturally  or  by  means  of  well-made  drains,  as 
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is  particularly  exemplified  in  the  case  of  larches  growing  on  all  monntain 
slopes,  where  there  is  a  continual  descent  of  water  from  the  higher  to  the 
lower  grounds.  In  the  cultivated  forest,  this  can  be  imitated  by  good  deep 
drainage. 

SECTION  XLII. — THE  CEDAB. 

669.  The  cedar  {Cedrua)  belongs  also  to  the  natural  order  CoKiFERiS,  and 
in  the  Linn,  system  to  MoruBcia  Monadelphia.  The  character  of  the  genus 
is  thus  given  in  the  Arbor.  Britan, :  "  The  same  as  in  Larix,  but  with  the 
carpels  separating  from  the  axis,  and  the  leaves  evergreen.  Cones  erect, 
large,  solitary.  Anthers  crowned  by  an  elliptical  scabrous  crest  Carpels 
coriaceous,  compressed,  deciduous.  Leaves  simple,  in  alternate  fascicles, 
exstipulate,  evergreen,  Hnear.  Flowers  yeUowish,  powdery.  Trees  majestie 
in  form,  and  evergreen ;  natives  of  Asia  and  Africa,  with  large  spreading 
branches.  Extremely  ornamental,  and  one  species  producing  excellent 
timber.'* 

670.  As  there  are  only  three  species  of  this  genus  introduced  into 
Britain — ^namely,  the  Cedar  of  Lebanon,  the  Indian  Cedar,  and  the  African 
Cedar,  I  shall  refer  to  each  of  them,  as  they  are  ornamental  in  the  highest 
degree,  hardy,  and  easy  of  cultivation,  and  the  timber  of  the  Indian  cedar 
is  said  to  be  of  the  most  durable  description,  and  highly  valued  in  this 
respect  by  the  inhabitants  of  that  part  of  India  irom  which  it  has  been 
introduced. 

SECTION    XLin. — THE   CEDAR   OF   LEBANON. 

671.  The  specific  character  of  the  cedar  of  Lebanon  (Cedrus  Ltbani),  is 
thus  stated  in  the  Arbor.  Britan. :  "  Leaves  tufted,  perennial  (see  Fig. 
117).  Cones  ovate,  abrupt,  their  scales  dose-pressed.  Crest  of  the  anthers 
ovate,  flat,  erect.  Cones  ovate,  from  3  in.  to  5  in.  long,  and  from  2  in. 
to  2^  in.  broad.  Seeds  of  an  irregular  triangular  form ;  nearly  \  inch 
long,  with  a  very  broad  membranaceous  wing.  Cotyledons  6.  A  large, 
spreading,  evergreen  tree ;  Syria,  on  Mount  Lebanon,  and  the  north  of 
Africa  on  Mount  Atlas.  Height  50  feet  to  80  feet  Introduced  before  1683L 
Flowers  yellow.  May.  Cones  purplish-brown,  ripening  in  the  autumn  of  the 
third  year,  and  remaining  on  the  tree  for  several  years." 

672.  Were  I  asked  the  question,  which  is  the  tree  suited  to  pro- 
duce the  grandest  efiect  on  a  home*  park?  I  should  reply»  un- 
doubtedly the  cedar  of  Lebanon.  There  is  no  other  tree  that  I  am 
acquainted  with  that  has  stamped  on  it  so  decidedly  an  expression  of 
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majesty  and  grandenr.     The  oak  is  certainly  a  noble  and  adniirable  tree  in 

its  general  outline  and 

bearing;  the  pine,  and  Fro.  117. 

the  hxeb,  and  the  fir,  are 

tall  and  statelyspecimens 

of  the  vegetable  king- 
dom;   bnt   when   these 

are  compared  vith  the 

broad  maesiTe  exhibition 

of  branches,  and  grand 

expression  of  a  full  and 

"Well-grown  cedarof  Leba- 
non, they  seem  tame,  and 

lose  in  onr  eyes  even  the 

effect   they  had   before 

comparison.    In  short,  as 

an  ornamental  tree,  this 

is,  in  my  opinion,  supe- 
rior and  preferable  to  all 

others  we  have  in  this 

conntry. 

673.  From  the  grand- 

ness  of  the  effect  of  this 

tree  I  am  snrprised  that 

we  do  not  find  it  moro 

cultivated  in  this  coun- 
try than  it  is,  as  there 

are    comparatively    few 

places  in  which  we  find 

it    of  any  size,   and  in 

^rhich  it  has  been  done 

jnstice  to  as  an  ornamental 

tree^    In  many  localities, 

indeed,  it  is  to  be  found 

growing  in  shrubberies, 

encninbered  with  all  sorts 

of  rubbishy  and  drawn-up  evergreens,  where  it  stood  with'a  clean,  drawn-up, 

pine-like  stem,  and  with  a  bushy  head,  more  resembling  a  stunted  Scots 

pine  than  the  cedar,  altogether  out  of  place  and  out  of  character ;  bnt  on 

few    places  have  I  seen  the  tree  occupying  the  position  it  deservedly  is 
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entitled  to,  or  managed  in  such  a  way  as  to  render  the  specimen  characte^ 
istic  of  its  genua 

674.  On  the  home  park  of  Hopetoun  House,  in  West  Lothian,  there  are 
a  few  very  fine  specimens  of  this  tree.  They  have  been  very  judicionsly 
planted  at  considerable  distances  apart  from  each  other,  and  from  any 
other  trees,  and  the  result  is,  that  they  have  had  ample  room  for  the  fall 
development  of  their  branches,  and  that  they  have  become  gigantic  vege- 
table pyramids,  giving  a  character  to  the  neighbourhood  of  the  park  on 
which  they  stand  that  no  other  tree  could  possibly  give.  At  Armston 
there  are  several  specimens  of  this  tree,  two  of  which  are  especiaUy  gooi 
The  stem  of  one  of  these,  which  stands  near  the  mansion-house,  is,  I  should 
say — I  speak  from  memory  only — four  feet  in  diameter,  and  the  spread  of 
the  branches  somewhere  about  sixty  feet  in  diameter. 

675.  Ornamental  as  this  tree  is,  however,  it  is  not  at  all  adapted  for  a 
useful  timber  tree  as  grown  in  our  climate ;  and  to  show  the  estimation  in 
which  it  is  held  in  this  respect  by  dealers  in  timber,  I  may  mention,  that 
some  years  ago,  when  I  had  to  do  with  the  Marquess  of  Aberoom's  woods 
at  Duddingston  House,  near  Edinburgh,  we  had  a  pretty  large  and  matured 
one  cut  down,  as  it  interfered  with  a  very  valuable  and  thriving  oaL  It 
was  sold  along  with  other  thinnings  from  the  home  park,  and  when  put  up 
for  sale,  although  its  kind  was  explained  to  the  purchasers  when  bidding 
for  it,  and  although  there  were  all  sorts  of  dealers  in  wood  present,  it  was 
knocked  down  at  about  lOd.  per  foot — less  than  was  got  at  the  same  time 
for  Scots  pine.  This  shows  the  estimation  in  which  the  timber  of  the 
(7.  Libani  is  held ;  and  I  mention  the  circumstance  to  show  that,  as  a 
timber  tree  in  this  countiy,  it  stands  at  the  bottom  of  the  list  of  the  coni- 
ferae,  and  should  therefore  not  be  planted  with  a  view  to  profit,  but  for 
ornamental  purposes  alone. 

676.  When  we  consider  the  very  high  estimation  in  which  this  tree  was 
held  by  the  ancients,  and  how  durable  the  timber  of  it  is  when  grown  on 
its  native  mountains,  especially  in  Asia,  we  are  surprised  that  it  should 
be  so  worthless  when  grown  in  this  country.  There  can  be  no  doubt 
that  the  difference  of  soil  and  climate  affects  the  timber  of  the  tree  in  this 
respect;  and  it  is  but  reasonable  to  suppose  that  this  should  be  thd 
case,  as  in  this  country  we  have  the  degrees  neither  of  cold  nor  of  heat 
to  which  it  is  accustomed  in  its  native  habitat  in  Asia  In  short,  with 
respect  to  this  tree,  it  is,  in  my  opinion,  of  all  others  the  best  adapted  to 
be  grown  for  magnificent  effect,  but  nearly  the  worst  that  can  be  raised  for 
timber. 

677.  It  is  propagated  from  seed,  which  is  sometimes  imported  from  the 
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Levant,  and  sometimes  procured  from  cones  grown  in  this  countiy.  WheH 
the  cones  are  matured — and  it  must  be  borne  in  mind  that  they  do  not 
ripen  till  the  end  of  the  third  year — they  should  be  collected  and  laid  past 
in  a  dry  airy  loft  for  one  year,  when  the  seeds  will  be  easily  extracted  from 
them,  from  the  dryness  and  openness  of  the  scales.  They  should  after- 
wards be  sown,  say  in  the  month  of  March,  in  boxes  of  any  convenient 
length  and  breadth,  and  of  6  inches  in  depth,  in  order  to  facilitate  their 
growth  and  their  transplantation  with  all  their  roots  afterwards.  The  seeds 
will  germinate  and  grow  rapidly  about  six  weeks  after  they  are  sown,  and 
when  the  plants  are  one  year  old  they  are  generally  planted  out  into  small 
pots,  and  shifted  into  larger  ones  till  they  are  of  sufficient  size  to  go  out  to 
their  destinations,  which  is  generally  when  they  are  four  or  five  years  old. 
In  thus  cultivating  them  in  pots,  the  pots  should  be  plimged  into  the 
earth,  in  order  to  keep  the  roots  cool  and  from  drought.  Many  prefer  to 
sow  the  seeds  in  beds  as  the  common  pine  is  sown,  and  to  transplant  the 
seedlings  out  into  lines  in  the  same  way  as  these  are  generally  dealt  with. 
I  believe,  however,  that  the  former  mode  is  the  better  of  the  two,  as  by  it 
the  young  plants  are  more  likely  to  be  taken  care  of,  and  to  suffer  less 
<lamage  in  their  roots  when  planted  out. 

678.  The  G,  lAbani  is  a  tree  by  no  means  particular  in  regard  to  soil, 
provided  always  that  it  is  dry  and  of  an  open  and  porous  bottom.  In 
shorty  it  will  grow  well  in  any  soU  suitable  for  the  larch,  and  it  is  in  every 
respect  as  hardy  as  that  tree  is. 


SECTION    XLIV. — THE   INDIAN   CEDAR. 


679.  The  specific  character  of  the  Indian  cedar  [Cedrus  Deodara)  is 
'thus  stated  in  the  Arbor.  Britan. :  "  Leaves  fascicled,  evergreen,  acute, 
triquetrous,  rigid  (see  Kg.  118).     Cones  twin,  oval,  obtuse,  erect ;    scales 
adpressed  (Lamb).    Cones  from  4^  inches  to  5  inches  long,  and  from  3| 
indies  to  3|  inches  broad.     Seed,  with  the  wing,  nearly  1^  inch  long ; 
BCBle  about  the  same  length,  and  2  inches  broad.     A  large  evergreen  tree ; 
TT&psl  and  Indo-Tataric  mountains,  at  10,000  or  12,000  feet  above  the 
level  of  the  sea.  Height  50  feet  to  100  feet,  rarely  150  feet   Introduced 
in    1822,  and  ^)parently  as  hardy  as  the  cedar  of  Lebanon,  from  which 
It  i»  readily  distinguished  at  a  distance  by  its  general  aspect  being  com- 
paratively whiter.*' 

680.  This  tree  is  readily  known  from  the  cedar  of  Lebanon  by  its 
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drooping  habit  of  bianches,  and  by  its  lighter  appearance.    The  cedar  of 
Fio.  118.  Lebanon  has  a  dark-green  a^ 

pact,  and  is  strong,  firm,  and 
horizontal  in  the  spread  of  its 
branches,  while  the  Indiu 
cedar  has  an  appearance  quite 
the  opposite  of  this,  and  be- 
sides, is  at  all  stages  of  its 
growth  a  more  &ee  grovo*, 
and  from  my  own  experienn, 
I  should  say  is  even  a  hardiff 
tree. 

681.  Jud^ng  from  the  yonsg 
specimens  we  have  of  this  tite 
in  this  coQnti7,  it  ia  periu^K 
as  ornamental  in  its  habit  ot 
growth,  and  in  the  display  of  its 
branches,  as  the  cedar  of  L^- 
non  is,  but  perhaps  not  so  int- 
posing  and  grand.  The  weeinng 
habit  of  its  branches  gives  the 
tree  a  more  graceful  aspect  tbu 
the  other,  bat  this  detracts  friHn 
it  in  point  of  grandeur  and 
majestic  effect.  Still,  we  cu 
only  judge  from  the  tree  u 
we  have  it  here  in  its  yoong 
and  comparatively  nndereloped 
stage.  Travellers  who  have 
seen  it  full  grown  in  its  native 
mountains,  all  agree  that  it  is  » 
tree  of  extraordinary,  majestic, 
and  imposing  effect,  and  tint 
it  unites  these  qualities  witli 
beauty  and  gracefulness.  AH 
this  I  am  quite  prepared  to 
accept,  as  even  in  the  young 
state,  say  in  trees  of  fiwn 
twenty-five  to  thirty  yean  old, 
it  is,  like  its  sister  cedar,  a  tree 

not  surpassed  by  any  in  on  ornamental  point  of  view. 
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682.  But  besides  this  quality,  it  is  said  to  be  higl^ly  valued  for  its 
timber  by  the  inhabitants  of  the  country  from  which  it  comes.  I 
have  myself  seen  a  large  plank  which  was  taken  from  a  full-grown  tree  in 
India,  and  certainly,  judging  of  it  from  this  specimen  which  I  saw  in  the 
Office  of  Woods  and  Forests  in  London,  I  should  say  that  the  timber  is  of 
first-rate  texture,  and  deserving  of  the  character  it  has  got  in  its  native 
countiy.  But  whether  grown  in  this  country,  even  when  it  shall  arrive  at 
maturity,  it  will  produce  timber  equally  or  nearly  as  good,  remains  to  be 
seen ;  and  ere  we  can  know  this  many  years  will  have  to  elapse.  One 
thing  I  am  convinced  of,  however,  in  regard  to  it,  that  it  is  a  hardy,  rapid 
growing  tree,  and  therefore  seemingly  worthy  of  cultivation  under  all 
reasonable  circumstancea 

683.  I  have  now  cultivated  this  tree  to  some  extent,  even  as  far  north 
as  Strathspey,  and  even  here  we  find  it  quite  hardy,  and  by  no  means 
particular  as  regards  soil,  as  I  have  it  making  fair  progress  on  poor 
gravelly  knolls  on  which  only  the  pinus  sylvestris  itself  will  succeed 
satisfeu^torily.  All  this  comes  in  to  prove  that  the  tree  is  well  adapted  to 
grow  even  in  the  poor  lands  of  the  Highlands  of  Scotland,  and  that  it  is 
likely  ere  long  to  become  not  only  more  and  more  an  object  of  ornament, 
but  also  one  of  profit  in  point  of  its  timber. 

684.  To  grow  this  tree  well  for  timber,  however,  as  it  is  while  young 

very  much  disposed  to  throw  out  strong  side  branches,  I  would  suggest 

that  it  should  be  planted  at  twenty  feet  apart,  and  intermixed  with 

larch  to  five  feet  apart  over  all   the  ground  occupied  by  it.    In  this 

way  plantations  of  it  should  be  made,  on   the  same  principle  as  we 

at    present  rear  oak  trees  among  larch  nurses,  with  a  view  to  their 

becoming  timber.     This  seems  to  me  the  most  sensible  mode  of  dealing 

with  the  tree  in  order  to  its  becoming  profitable  as  timber,  as  the  larch 

nurses  wiQ  have  the  effect  of  checking  the  over  luxuriant  growth  of  the 

side  branches,  as  well  as  of  sheltering  the  trees  and  causing  them  to  grow 

rapidly  upwards. 

685,  As  the  plants  of  this  species  are  now  becoming  comparatively 
cheap — one  shiUiag  each  from  six  to  nine  inches  high  —  I  contem- 
plate next  year  to  plant  an  inclosure  of  some  fifty  acres  in  the  way 
described  in  the  foregoing  paragraph,  as  I  have  no  doubt  that  they 
■will  succeed  well  when  planted  among  larch  nurses  on  a  fair  soil  even  in 
Strathspey. 

686.  Some  five  or  six  years  ago,  while  engaged  in  surveying  the  govern- 
ment forests  in  England,  I  saw  a  large  quantity  of  the  seed  of  this  tree — I 
thinlc  one  ton  weight  of  it — in  London,  which  had  been  collected  by  the 
JnAisL  government  in  order  to  be  reared  in  this  country  and  planted  in  our 
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forests;  but  whether  the  parties  in  charge  have  managed  to  grow  it  satis- 
factorily, and  whether  they  have  planted  out  the  young  trees  raised  from  that 
supply,  I  am  not  prepared  to  say.  I  hope  that  they  have,  and  that  they  have 
been  able  to  set  an  example  to  the  landed  proprietors  of  both  England  and 
Scotland  in  this  respect,  by  the  success  of  the  mode  they  have  adopted  in 
rearing  a  tree  in  all  probability  destined  to  become  a  yeiy  valuable  addi* 
tion  to  our  forests. 

687.  This  tree  is  in  most  cases  reared  from  seeds,  which  are  now  abund- 
sntly  imported,  but  is  also  still,  in  some  cases,  reared  from  cuttings,  and 
by  engrafting  on  the  common  cedar.  Plants,  however,  reared  in  any  way 
other  than  from  seeds  should  be  objected  to  by  the  purchaser,  as  it  is  veiy 
doubtful  whether  those  reared  by  cuttings,  or  by  engrafting  on  other  sorts, 
will  ever  make  either  such  fine  specimens,  or  such  good  timber  trees  as 
those  reared  in  the  natural  way  from  seeds.  I  think  it  proper  to  make 
this  remark  in  order  to  put  purchasers  on  their  guard  when  buying  them 
from  public  nurserymen. 

688.  I  have  raised  a  considerable  number  of  this  tree  from  impoited 
seed,  and  have  found  it  succeed  admirably,  treated  in  the  same  way  as  is 
described  in  regard  to  the  rearing  of  the  cedar  of  Lebanon.  I  have  one 
other  remark  to  make  on  this  point,  however,  and  that  is — that  when  the 
seed  is  imported  after  being  extracted  from  the  cones,  a  large  proportion  of 
it  is  veiy  apt  to  lose  its  vitality,  so  that  I  would  suggest  that  parties  orde^ 
ing  the  seed  from  their  friends  in  India  should  either  direct  it  to  be  sent 
in  the  cones,  or  if  otherwise,  at  such  a  time  as  that  it  may  arrive  here  in 
the  spring  of  the  year,  when  it  can  be  sown  immediately,  and  thereby 
secure  its  vitality  being  preserved. 

689.  I  have  already  hinted  that  this  tree  is  by  no  means  particular  in 
regard  to  soil ;  I  must,  however,  qualify  this  statement  by  stating  that,  in 
making  plantations  of  it  for  some  years  to  come,  it  will  be  well  to  plant  it 
only  on  as  favourable  spots  as  can-  conveniently  be  set  apart  for  it,  in  order 
to  give  it  every  chance  of  succeeding  untU  we  shall  be  better  acquainted 
with  its  habits  than  we  yet  are.  With  this  end  in  view  I  should  say  that 
a  light  loam,  rather  deep  than  otherwise,  and  by  all  means  diy  in  the 
subsoil,  should  be  the  land  to  plant  it  on,  in  order  to  give  it  every  chance 
of  success. 

690.  I  have  said  that  there  is  a  strong  tendency  in  this  tree  to  throw 
out  strong  side  branches  while  young,  and  that  this  tendency  has  the  effect 
of  retarding  the  upward  progress  of  the  planta  In  order  to  check  this 
disposition,  we  are  in  the  habit  ot  pinching  in  the  side  shoots  in  the  month 
of  May,  just  when  the  trees  begin  to  grow,  which  has  the  effect  of  checking 
the  growth  of  the  branches,  and  of  causing  the  sap  to  be  thrown  more  into  | 
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the  stem  than  it  would  otherwise  ba  We  do  not  cut  off  the  branches,  but 
merely  remoye  from  two  to  three  inches  from  the  points  of  the  strongest 
side  shoots,  and  we  find  this  have  a  veiy  good  effect  on  the  after  growth 
and  form  of  the  plants. 


SECTION  XLV. THE  MOUNT  ATI.AS  CEDAR. 

691.  The  specific  character  of  this  tree  {Cedrus  AUantica)  is  thus  given 
in  Grordon's  Pinetum :  "  Leaves^  in  tufts,  or  singly  on  the  young  shoots, 
stiff,  needle-shaped,  cylindrical,  or  flattened  on  the  upper  side,  sharp-pointed 
and  straight ;  evergreen,  with  a  silvery  appearance,  and  shorter  and  denser 
than  those  of  the  common  cedar  of  Lebanon,  very  irregular  in  length  in 
the  fascicles,  varying  from  ^  to  f  inch  in  length,  longer  on  the  leading 
shoots,  and  with  a  furrow  running  along  the  whole  length  of  the  leaf. 
Brandies,  rather  slender,  less  rigid,  and  covered  with  scattered  bundles  of 
leaves,  mostly  opposite,  but  sometimes  irregularly  placed.  Cones,  ovate, 
flattened,  or  rather  depressed  at  the  ends,  from  2^  to  3  inches  long,  erect 
on  the  upper  side  of  the  external  branches,  of  a  shining  light  brown 
colour,  and  fall  of  resinous  matter.  Scales,  flat,  closely  pressing  against 
each  other,  smooth,  broad,  truncate  and  blunt  on  the  upper  part,  of  a 
leathery  texture,  and  thin  on  the  edges.  Seeds,  of  an  irregular  or  angular 
shape,  soft,  and  with  a  thin  transparent  ring,  one  inch  or  more  long. 
A  noble  tree,  like  the  cedar  of  Lebanon,  growing  from  eighty  to  a 
hundred  feet  high,  with  horizontal  branches,  and  a  tabular-shaped  head, 
but  rather  open  in  appearance.  It  is  found  on  the  highest  mountains 
in  Barbary,  particularly  on  the  famous  Atlas  range  in  Northern  Africa, 
at  an  elevation  of  fix>m  seven  thousand  to  nine  thousand  feet,  in  great 
abundance,  and  is  quite  hardy,  and  more  rapid  in  growth  than  the  common 
cedar." 

692.  It  is  readily  known  from  the  cedar  of  Lebanon  by  its  more  upright 
and  free  habit  of  growth,  and  from  the  Indian  cedar  by  its  never  assuming 
the  peculiar  pendulous  habit  which  that  tree  does.    In  the  young  state, 
however,  it  very  much  resembles  the  cedar  of  Lebanon,  and  by  the  inexpe- 
rienced eye  may  readily  be  mistaken  for  it ;  but  the  more  upright  and  free- 
growing  habit  at  once  distinguishes  it    Comparing  the  cedar  of  Lebanon 
-vrith  it,  say  in  the  case  of  young  plants  of  some  five  years  old,  the  average 
height  of  the  former  may  not  exceed  eighteen  inches,  while  that  of  the 
lat1>er  will  be  at  least  thirty  inches. 

693.  The  tree  seems  as  hardy  as  the  Indian  cedar,  as  we  have  it  even 
in    Strathspey  seemingly  as  free-growing  as  that  tree.    It  seems  to  have 
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a  strong  tendency,  however,  to  die  off  suddenly  when  planted  on  a  wet 
subsoil,  and  this  is  a  point  in  the  growing  of  the  tree  which  should  be 
particularly  guarded  against.  No  doubt  the  most  of  the  pine  fiunily  are 
impatient  of  wetness  in  the  subsoil,  but  the  cedar  under  notice  is  more 
so  than  any  other.  In  planting  this  tree,  thei]pforo,  great  attention 
should  be  paid  to  see  that  the  subsoil  is  perfectly  dry,  either  naturally  or 
made  so  artificially. 


SECTION  XLVI. — THE  ARAUCARIA. 

694.  The  Arauoabia,  which  is  a  very  remarkable  genus  of  tree,  has  its 
character  thus  described  in  the  Arhor,  Brit. : — "  Maie  flower,  with  the 
pollen  contained  in  from  10  to  20  cases,  pendent  from  the  apex  of  the 
scale.  Ovule,  solitary,  connate  with  the  carpel  or  scale.  Leaves,  simple, 
alternate,  exstipulate,  evergreen,  imbricate.  Trees  of  magnificent  dimen- 
sions, and  evergreen;  natives  of  South  America,  Polynesia,  and  Australia; 
only  one  of  which,  the  Araucabia  imbeicata,  is  hardy  in  the  climate  of 
Britain.'' 

As  stated  above,  only  one  species  of  this  genus  is  hardy  enough  to  stand- 
the  climate  of  Britain ;  I  shall  therefore  proceed  to  refer  to  this  species. 


SECTION  XLVn. — THE  ARAUCARIA  IMBRICATA 

695.  The  specific  character  of  this  tree  is  as  follows: — ^"Leaves  in 
eights,  imbricated,  ovate-lanceolate,  with  persistent  mucros  (Pav.)  (see 
Fig.  119).  An  evergreen  tree.  Cordilleras,  in  ChilL  Height,  50  feet  to 
100  feet,  rarely  150  feet.  Introduced  in  1796,  and  flowering  from  Septem- 
ber to  November." 

696.  The  appearance  of  this  tree  is  altogether  foreign,  and  quite  diffisr- 
ent  from  any  other  we  have  had  introduced  into  this  country,  hardy 
enough  to  stand  and  prosper  in  its  climate.  The  stem  is  in  all  cases 
perfectly  straight,  and,  while  young,  it  is  covered  with  its  hard  and 
sharp-pointed  leaves  from  bottom  to  top,  while  the  branches  project  hori* 
zontally  in  whorles  of  6  or  7,  at  pretty  regular  distances  apart. 

697.  I  have  planted  this  tree  pretty  extensively,  and  find  it  perfectly 
hardy  even  in  the  climate  of  Strathspey.  I  cannot  account  for  the  cause, 
but  I  state  the  fact,  that,  in  some  years,  it  is  found  to  make  shoots  of 
from  10  to  15  inches,  while  in  other  seasons  it  will  make  no  apparent 
progress  at  all ;  and  I  have  observed  the  same  peculiarity  of  this  species 
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in  trees  growing  in  all  parts  of  the  ootinti7.  The  strongest  and  hand- 
somest ^)eciinen  that  I  have  seen  was 
at  Dropmore,  in  England.  I  saw  it  in  the 
year  1S51,  and  it  was  then  abont  30  feet 
hi^,  with  a  stem  about  9  inches  diameter 
5  feet  irom  the  grooiid.  It  was  a  noble- 
looking  tree,  and  highly  singular  in  ap- 
pearance, but  at  the  same  time  highly 
ornamental,  in  its  contrast  with  many 
other  species  of  the  conifers  growing 
in  its  neighbourhood. 

698.  I  am  not  of  opinion  that  this  tree 
will  ever  become  generally  useful  as  Um- 
ber in  this  country ;  from  the  slowness 
of  its  growth,  and  from  its  requiring 
rather  a  rich  soil  and  sheltered  site  to 
force  it  to  grow  at  all  satisfactorily,  it 
must  be  kept  merely  as  an  ornamental 
specimen.  Sacb,  at  least,  is  my  opinion 
of  it  under  our  present  knowledge  of  its 
habits  and  peculiaritiea 

699.  Abundance  of  seed  is  now  im- 
ported; these  are  sown  in  boxes,  and 
dealt  with  as  I  have  described  in  regard 
to  the  rearing  of  the  cedar ;  but  as  the 
seeds  are  large  they  require  to  be  covered 
nearly  an  inch  in  the  earth.  Plants  about 
8  inches  in  height  are  sold  at  3s.  6d  each. 


SECTION  ZLVni. —  GENERAL  REUARKB  IN  KEFESGNOE  TO  THE  POREQOINO  BECTIONB 
DESCRIFTIVB  OF  FOREST  TREES. 

700.  Having  now  briefly  stated  Uie  peculiarities  of  each  sort  of  forest 
tree  which  is  generally  cultivated  in  our  plantations  for  the  sake  of  timber, 
as  well  as  given  my  opinion  in  regard  to  such  of  the  lately  introduced 
species  as  I  consider  hardy  enough  for  growing  profitably  in  onr  climate, 
I  may  add  further,  that  all  deciduous  hardwood  trees,  to  grow  them  pro- 
perly, require  more  shelter  than  firs  or  pines  do ;  consequently,  in  all  cases 
«f  planting  a  piece  of  land,  the  hardwood  ought  to  be  planted  upon  the 
most  sheltered  parts,  always  keeping  the  firs  and  pines  upon  the  high  and 
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exposed  districts.  This  is  only  imitating  the  proceedings  of  nature  in  the 
same  operation ;  for,  in  the  natural  disposition  of  trees  over  the  surfiice  of 
the  earth,  the  firs  and  pines  inhabit  those  cold,  high-lying  districts  where 
the  soil  is  thin;  and  the  oak,  ash,  elm,  &c.,  the  more  temperate  re^oM 
nearer  the  equator.  The  hardwood  trees,  to  grow  them  well,  require  a 
heavier  and  a  richer  soil  than  the  coniferae  do ;  which  suggests  to  us  that 
in  laying  out  a  new  plantation  the  hardwood  should  be  planted  in  the 
heaviest  and  richest  parts  of  the  soil  contained  in  it. 

701.  The  planter  being  possessed  of  a  knowledge  of  the  soil  and  situ- 
ation adapted  to  the  healthy  growth  of  each  species  of  forest  tree,  his  dutj 
is,  in  the  planting  of  a  piece  of  land  with  forest  trees,  to  use  those  sorts 
which,  from  his  knowledge,  he  has  reason  to  expect  will  succeed  upon  it. 
With  this  view  he  may  proceed  thus : — ^Let  him  examine  the  nature  of  the 
soil  throughout  the  whole  extent  of  the  land  designed  for  planting,  and, 
having  done  so,  consider  what  sort  of  tree  will  succeed  best,  for  a  per* 
manent  crop,  upon  each  different  soil  and  situation  that  may  be  embraced 
within  the  bounds  of  the  intended  plantation ;  and,  having  det^mined 
this  point,  let  him  proceed  to  have  pits  made  for  all  hardwood  trees 
intended  to  be  put  in — say  at  twelve  feet  distance  from  each  other. 
Wherever  the  soil  is  found  of  a  loamy  nature,  and  the  situation  is  not  too 
high,  plant  oak,  ash,  elm,  or  plane-tree,  at  the  distances  specified ;  but  in 
all  cases  giving  the  preference,  in  number  and  extent,  to  that  species  which 
is  most  Ukely  to  succeed  best;  and  observing,  in  all  cases  where  it  is 
intended  that  one  sort  of  hardwood  alone  shall  be  the  ultimate  crop,  to 
plant  no  other  hardwood  among  them.    Thus,  if  you  wish  to  have  any  par- 
ticular part  of  a  plantation  to  be  entirely  an  oak  forest  ultimately,  plant 
these  in  pits  at  twelve  feet  distance,  and  make  up  to  the  requisite  thick- 
ness with  coniferous  sorts,  generally  Scots  pine  and  larch,  which  are  only 
intended  to  act  as  nurses  to  the  hardwood,  and  to  be  cut  down  by  degrees 
in  order  to  give  the  latter  room  as  they  rise  up  and  fill  the  ground. 
Where  it  is  intended  ;to  have  a  mixed  hardwood  plantation,  distribute 
the  different  sorts  in  accordance  with  taste,  and  make  up  to  the  desired  dis- 
tance, which  in  this  case  will  be  forty-eight  inches,  with  pine  or  larch. 

702.  Having  planted  all  the  better  parts  of  a  plantation  with  hardwood, 
as  above  mentioned,  if  there  be  any  poor  heathy  portions  which  would 
not  raise  such  wood  to  advantage,  occupy  such  entirely  with  coniferous 
sorts.  In  doing  so,  observe  that  if  it  be  considered  that  larch-trees  would 
grow  to  any  useful  size,  but  not  so  as  to  be  relied  upon  for  a  crop  upon 
the  ground,  then  plant  pines,  say  at  eight  feet  apart,  for  a  permauent 
standing  crop,  and  make  up  to  the  desired  thickness  of  about  four  feet 
with  larch,  which  can  be  thinned  out  as  the  others  require  to  have  room. 
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In  this  manner  the  larch  thinnings  will  come  to  pay  well ;  for  if  the  entire 
crop  had  been  pines,  little  or  nothing  conld  have  been  got  from  them 
by  the  first  thinnings — the  larch  being  always  valuable  when  young,  while 
the  pine  is  not  so  much  so. 

703.  If,  in  planting  a  new  plantation,  there  are  found  spots  of  ground 
lying  very  high,  with  an  extremely  thin,  poor,  sandy  soil,  upon  which  it  is 
doubtful  if  even  pines  would  attain  a  useful  size,  or  live  long  as  a  p*- 
manent  standing  crop,  plant  there  one  half  Scots  pine,  and  the  other  half 
birch,  of  each  an  equal  number  per  acre.  By  so  doing,  if  the  Scots  pine 
happen  not  to  succeed,  as  is  veiy  likely  upon  a  high-lying  sandy  soil,  then 
the  birch  are  sure  to  keep  the  ground ;  and,  although  they  may  probably 
never  come  to  be  a  valuable  crop,  still  it  is  desirable  to  have  a  cover, 
though  but  for  the  sake  of  shelter,  upon  such  portions  of  the  land. 

704.  If,  on  the  other  hand,  there  are  any  low-lying,  damp,  swampy  parts, 
make  up  these  with  alder,  birch,  and  spruce  fir, — ^giving  the  preference  in 
number  to  that  sort  which  may  be  considered  most  likely  to  succeed 
best  as  a  permanent  crop  ;  and  when  they  come  the  length  of  thinning,  it 
can  then  be  judged  which  sort  wiU  stand,  and  which  should  be  taken 
away. 

705.  If  there  are  any  rugged  precipices  or  steep  glens  within  the  bounds, 
plant  larch  and  oak  in  the  usual  proportions ;  if  it  be  considered  necessaiy 
for  the  sake  of  shelter,  plant  a  few  Scots  pines  upon  prominent  points ; 
and  in  any  hollow  parts  of  such  grounds,  put  in  poplars  or  willow-trees,  or, 
if  not  too  damp,  spruce  fira 

706.  If  the  situation  to  be  planted  is  near  the  sea,  no  plant,  in  the 

form  of  a  forest  tree,  will  succeed  so  well,  as  a  nurse  for  others,  as  the 

Pinaster  or  cluster  pine.     Upon  situations  near  the  sea-coast,  it  is  often 

difficult  to  get  trees  of  any  description  to  succeed  to  any  considerable 

extent,  even  so  as  to  make  a  moderate  shelter ;  and  it  is  in  such  situations 

that  the  pinaster  is  found  useful    I  have  already  described  the  operations 

of  this  kind  on  the  estate  of  Dunskey,  in  Wigtonshire,  where  it  was  found 

imppssible  to  grow  almost  anything  like  trees,  until  the  pinaster  was 

planted  upon  the  heights  along  the  sea-shore  ;  and  now,  since  these  have 

risen,  upland  they  grew  very  rapidly — the  diflFerent  sorts  of  common  hard- 

-wood  trees  are  thriving  well  behind  them.    Jn  such  a  situation  they  do 

not,  of  course,  rise  up  so  as  to  make  valuable  timber  themselves ;  yet  as 

they  grow  very  bushy,  they  form  an  excellent  shelter  for  trees  inland ;  and 

by  tlie  shelter  attained  from  them,  the  more  valuable  trees  behind  succeed, 

•which,  is  the  end  in  view  in  planting  thenu 
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flECnON  XUX. Ag  TO  HOW  FAB  THE  VARIOUS   SORTS  OF  CONIFERS  INTRODUCED 

ARE  LIKELY  TO  BECOME  USEFUL  IN  THE  CLIMATE  <yF  GREAT  BRITAIN. 

707.  I  have  already,  in  such  of  the  foregoing  sections  of  the  chapter  as 
have  reference  to  the  Pine,  Fir,  and  Cedar  tribes^  stated  my  opinion  at  lengdi 
in  regard  to  such  of  them  as  I  have  found,  from  some  years'  experience, 
hardy  enough  for  the  climate  of  Qreat  Britain ;  but  as  there  are  many 
other  species  that  have  been  introduced  into  this  country  to  which  I  have 
not  referred  at  all,  I  shall  say  a  few  words  on  the  subject  of  the  newer 
species  generally. 

708.  Of  late  years,  a  great  number  of  different  new  coniferse  have  been 
introduced  into  this  country  from  Asia  and  the  American  Continent,  and 
especially  from  the  mountainous  regions  of  California  and  Mexico ;  and  some 
of  these  seem  hardy  enough  to  stand  our  climate,  while  others  are  evidently 
too  tender  to  bear  the  winter,  even  in  the  most  sheltered  parts  of  (mr  open 
grounds,  without  protection. 

709.  For  the  last  fifteen  years  I  have  annually  been  in  the  habit  of 
visiting  the  principal  nursery  establishments  in  the  neighbourhood  of  Edin* 
burgh,  in  ord^r  to  purchase  such  of  the  newer  sorts  of  coniferse  as  I  think 
likely  to  become  useful  in  our  plantations,  whether  as  timber  or  as  oma> 
mental  specimens  only ;  these  I  have  had  planted  out,  either  in  some  one  of 
the  young  plantations  we  were  engaged  in  planting  at  the  time,  or  on  some 
part  of  the  home  grounds,  if  it  seemed  that  shelter  was  necessary  for  some 
partictdar  species.  The  result  of  my  experience  on  the  subject  of  thene 
newer  species  is,  my  recommendation  of  those  which  I  have  found  quite 
hardy,  as  detailed  in  such  of  the  foregoing  sections  of  this  chapter  as  refer 
to  the  coniferous  species. 

710.  I  am  aware  that,  besides  the  sorts  which  I  have  recommended, 
there  are  others  which  at  present  may  be  said  to  be  hardy  enough  to  grow 
on  the  lower-lying  and  sheltered  parts  of  estates  in  the  south ;   but  as  I 
wish  to  test  such  sorts  still  further  than  has  yet  been  done  in  the  somth, 
by  planting  them  out  in  the  young  woods  in  the  Highlands  of  Scotland,  I 
postpone  giving  an  opinion  on  them  till  they  shall  have  been  subjected  to 
the  test  of  further  experience.    In  the  mean  time,  however,  I  may  state,  in 
a  general  way,  that  there  are,  in  my  opinion,  some  other  eight  or  ten  soria 
which  will  be  found  hardy  enough  to  grow,  as  timber  trees,  in  any  planta* 
tion  of  moderate  elevation  in  Britain,  provided  that  they  shall  be  prepay 
dealt  with  in  regard  to  soil,  site,,  and  position  among  nurses  while  young. 

711.  It  is  well  known  that  in  some  seasons  many  of  the  newer  ooniferse 
will  succeed  well,  and  make  wonderful  progress,  while  in  a  sucoeeding  one 
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they  will  appear  sickly,  and  make  scarcely  any  progress  whatever.  I  con- 
ceive, therefore,  that  in  giving  an  opinion  on  such  a  subject,  a  man 
should  be  well  prepared  to  make  good  his  statements,  by  showing  the 
plants  themselves  in  proof,  and  that  no  one  can  be  said  to  have  experi- 
mented properly  on  the  rearing  of  such  trees  unless  he  have  grown  them 
on  various  soils  and  situations,  and  for  a  period  of  not  less  than  ten  or 
twelve  years. 

712.  In  short,  of  the  forty  species  of  pine  and  fir  which  I  have  ex^ 
perimented  on,  I  think,  at  present,  that  nearly  two-thirds  will  be  found 
hardy  enough,  partly  for  hill  planting  and  partly  for  ornamental  purposes, 
on  sheltered  parts  of  home  grounds,  and  that  a  third  of  them  are  too 
tender  to  stand  the  climate  of  Scotland  during  winter ;  some  of  them  will 
stand  better,  however,  the  winter  climate  of  the  central  and  midland  coun- 
ties of  England. 


SECTION  L. THE  PINETUM. 

713.  The  pinetum  means,  in  the  general  acceptation  of  the  word,  a  piece 
of  land  set  apart  for  the  experimental  cultivation  of  the  newer  sorts  of 
coniferous  trees. 

714  Within  the  last  twenty  years  many  such  have  been  made;  and 
there  are  now  very  few  landed  properties  of  any  veiy  considerable  extent 
on  which  there  is  not  what  is  called  one,  whether  it  may  be  well  got  up 
or  otherwise. 

715.  There  are,  however,  few  pinetums  that  have  as  yet  been  got  up  in 
this  country  on  such  sound  principles  as  the  nature  of  the  object  demands 
The  real  object  of  a  pinetum  is  to  test  the  hardihood  of  the  various 
species  of  introduced  oonifersB,  and  their  general  adaptation  to  the  climate 
and  soil  of  the  neighbourhood  in  which  it  is  established.  From  what  I 
have  just  said,  it  is  to  be  inferred  that  the  mode  that  has  hitherto  been 
generally  adopted  in  planting  pinetums  in  this  country,  does  not  seem  to 
me  satisfiactoiy,  and  that  I  think  there  is  room  for  improvement  here. 
Instead,  however,  of  pointing  out  what  I  consider  the  defects  in  the  exist- 
ing pinetums,  I  shall  endeavour  to  show  how  an  establishment  of  the  kind 
should  be  dealt  with,  in  order  to  answer  the  end  in  view,  viz.,  that  of 
growing  the  introduced  species  of  coniferse  in  such  a  way  as  most  certainly 
to  prove  not  only  the  hardihood  of  the  subjects,  but  also  that  of  their  suit- 
ableness, whether  for  being  planted  in  the  forest,  in  order  to  their  becoming 
profitable  as  timber,  or  on  the  park  and  pleasure-grounds,  as  ornamental 
8pedmen& 
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716.  In  laying  off  a  piece  of  land  for  a  pinetum,  in  whatever  part  of  the 
country  it  may  be  proposed  to  establisli  it,  it  should  be  on  a  high-lying  and 
rather  exposed  site,  and  certainly  never  on  a  low-lying  and  sheltered  one ; 
as  on  a  site  of  the  latter  description  it  could  only  be  a  local  thing,  in  which 
many  species  would  thrive  well  in  summer,  and  even  survive  the  winter, 
that  would  merely  exist  in  summer  if  planted  on  a  site  of  the  former 
character,  and  certainly  die  off  altogether  exposed  to  the  winter  of  an 
elevated  site,  although  this  were  comparatively  moderate. 

717.  That  species  throve  well  in  a  pinetum  established  in  the  central 
and  wooded  plains  of  England,  would  be  no  proof  that  the  same  species 
would  succeed,  even  moderately,  on  the  bleak,  high-lying  slopes  of  the 
north  of  England  and  of  the  south  of  Scotland ;  neither  would  the  fact 
of  species  growing  well  at  an  elevation  of  1000  feet  above  the  sea-level,on 
the  latter  parts,  be  any  proof  that  these  would  prosper,  even  moderately,  on 
the  Grampian  mountains,  although  planted  there  at  a  much  lower  elevation. 
And,  besides  this,  there  is  the  point  of  exposure  to  be  taken  into  consida- 
ation,  as  we  all  know  that,  generally  speaking,  trees  thrive  differently — soil 
and  elevation  equal — according  as  they  are  exposed  to  the  south,  north, 
east,  or  west.     In  illustration  of  this  point  I  may  only  refer  to  the  feet 
that  the  larch  never  thrives  so  well  on  an  east  and  south  exposure  as 
it  does  on  one  lying  to  the  west  or  to  the  north.     I  cannot,  indeed,  say 
whether  this  is  according  to  the  experience  of  other  foresters,  but  it  is 
consistent  with  my  own,  even  where  I  have  found  all  other  circumstances 
alika    From  this,  then,  it  is  undoubtedly  to  be  inferred,  that  the  results  of 
experiments  in  regard  to  pinetums,  made  on  a  south  and  east  exposure, 
may  be  very  different  if  conducted  on  land  having  an  opposite  exposure ; 
and  vice  versa, 

71 8.  Any  proprietor  wishing  to  establish  a  pinetum  on  sound  natural 
principles,  and  with  a  distinct  view  to  ascertain  not  only  the  general  hardi- 
hood q(  the  species  he  may  have  in  view  to  plant  in  it,  but  also  to  prove 
their  suitableness  for  growing  as  timber  in  a  close  plantation,  as  well  as 
their  adaptation  to  ornamental  purposes,  and  also  to  prove  how  far  the 
different  species  are  affected  by  the  difference  of  elevation  and  that  of 
aspect,  should  place  it  on  a  rounded  hill,  having  an  elevation,  say  of  from 
400  feet  to  1000  feet,  or  upwards,  above  the  level  of  the  sea.  Or,  if  he 
should  not  be  so  fortunate  as  to  have  the  command  of  such  a  hill  upon  his 
property,  he  should  endeavour  to  have  several  smaller  pinetums  established, 
say  four,  each  at  a  different  elevation,  and  having  a  different  aspect 

719.  In  order  to  illustrate  what  I  consider  the  proper  way  of  going  to 
work  in  the  establishment  of  a  pinetum,  I  shall  suppose  that  a  rounded 
hill  is  chosen — as  such  a  site  is  certainly  the  best  that  can  possibly  be 
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sdected  for  the  purpose — ^and  that  the  lowest  part  of  it  is  500  feet,  and 
the  highest  1200  feet,  above  the  level  of  the  sea.  Such  a  hill  may  be  en- 
dosed  to  any  convenient  extent,  say  from  100  to  500  acres,  according  to 
circumstances,  and  according  to  the  general  formation  of  such  elevations 
on  a  property.  This  being  fixed  upon,  the  land  should,  of  course,  be  en- 
closed by  a  proper  fence,  and  all  wet  portions  of  it  drained,  as  in  the  case 
of  enclosing  and  preparing  for  any  other  plantation. 

720.  The  land  enclosed,  and  in  every  respect  prepared  for  planting,  and 
supposing  that  there  are  400  acres  of  it  enclosed,  I  should  recommend  to 
proceed  as  follows  : — 

Having  arraiiged  that  there  shall  be,  say  100  different  species  and 
varieties  of  the  newer  sorts  of  pine,  fir,  picea,  cedar,  &c.,  to  plant  out  in 
the  proposed  pinetum,  and  that  they  are  to  be  planted  at  thirty  feet  apart, 
then  this  wUl  give  about  20,000  plants  as  the  number  required  for  the 
ground  in  all  (400  acres) ;  and  if  we  suppose  that  an  equal  number  of  each 
of  the  100  sorts  is  to  be  planted,  then  this  will  give  200  of  each.  The 
20,000  young  trees,  consisting  of  100  different  sorts,  being  purchased,  I 
should  recommend  that  they  be  planted  in  regular  parallel  lines,  from  the 
bottom  of  the  hill  to  its  top,  and  at  thirty  feet  apart  eveiy  way  all  round, 
and  that  the  sorts  should  be  so  intermixed  in  the  lines,  that  there  may  be 
found,  after  the  operation  of  planting  shall  have  been  completed,  a  fair 
proportion  of  each  sort  on  the  lower,  the  middle,  and  the  higher  parts  of 
the  hill,  not  only  on  one  of  its  sides,  but  on  aU  its  (tides  and  aspects. 

721.  The  newer  sorts  of  trees  all  put  in  as  described,  in  the  next  place 

the  whole  ground  should  be  planted  up  with  larch  and  Scots  pine  nurses, 

say  to  the  average  distance  of  five  feet  apart  over  all ;  but  in  doing  this, 

the  larch  and  the  Scots  pine  should  be  distributed  over  the  ground  in  the 

following  manner  : — All  along  the  lower  parts  of  thehUl  larch  alone  should 

he  planted  ;  all  along  the  middle  parts  an  intermixture — say  half-and-half 

— of  the  larch  and  Scots  pine ;  and  on  the  highest  parts  or  portions,  pine 

alone,  on  other  portions  larch  alone,  and  on  others  an  intermixture  of 

both  ;  and  these  different  classes  of  nurses  should  be  made  to  spread  over 

each  different  aspect,  say  on  the  summit,  and  on  the  east,  north,  west,  and 

south  sides. 

722.  From  this  mode  of  proceeding  in  regard  to  a  pinetum,  as  soon  as 
the  nurses  had  attained  some  size,  and  it  was  found  necessary  to  thin,  this 
could  he  done  in  all  sorts  of  ways ;  on  some  parts  severely,  in  order  to 
admit  of  the  specimens  developing  their  branches  thoroughly,  so  as  to 
show  their  natural  habit ;  on  others,  the  nurses  might  be  more  moderately 
jemoved,  in  order  to  prove  the  effects  of  a  considerable  degree  of  shelter 
ou     their  habit   and  rate  of  growth ;    while  on  others  they  might  be 
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left  somewhat  crowded,  in  order  to  prove  whether  they  might  make  tal 
and  straight  trees  for  limber,  if  required  for  this  purpose ;   and  these 
different  degrees  of  thinning  might  be  applied  on  all  parts  of  the  en- 
dosnre,  and  on  all  the  different  species,  without  resenre.     This,  then,  is,  in 
my  opinion,  the  only  way  of  dealing  reasonably  and  profitably  in  regaid  to 
a  pinetum,  as  from  it  every  proof  that  could  possibly  be  desired  could  be 
found  in  regard  to  all  the  sorts ;  not  only  as  the  trees  might  be  affected 
by  elevation  above  the  sea,  but  also  as  they  might  be  affected  by  standing 
widely  apart,  by  moderate  thinning  and  by  thinning  sparingly.     In 
short,  until  we  have  a  scheme  of  this  kind  wrought  out  in  regard  to  the 
culturo  of  the  newer  coniferse,  we  camiot  be  in  possession  of  that  d^iee 
of  knowledge  in  regard  to  their  adaptation  to  this  coimtry  which  is  neces- 
sary to  aU  concerned.    Might  not  our  Qovemment  take  up  the  subject^ 
even  on  a  more  extensive  scale  than  has  been  hero  laid  down  ?     They  hsve 
extensive  woodlands  of  their  own.    They  have  ample  scope  for  a  scheme  of 
the  kind ;  theroforo  why  should  they  not  set  an  example  to  private  pro- 
prietors on  a  subject  that  is  doubtless  calculated  to  be  of  great  benefit  to 
the  country,  if  properly  carried  out  ? 

I  shoidd  suggest  that  an  establishment  of  the  sort  should  be  made  in 
one  of  the  midland  counties,  and  another  in  one  of  the  northern  countieB 
of  England,  and  a  third  in  the  north  of  Scotland,  and  that  the  progress  of 
each  should  be  reported  annually. 
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SECTION  L DISTRIBUTION  OF  TOUNO  TREES  SO  AS  TO  SUIT  DIFFERENT 

SITUATIONS  IN  A  NEW  PLANTATION. 

723.  Next  to  the  draiiiing  of  the  soil,  nothing  is  of  more  importanoe,  in 

OTder  to  insure  the  future  welfare  of  any  young  plantation,  than  the  proper 

adaptation  of  ihe  different  sorts  of  trees  to  the  various  soils  and  situations 

therein.    This  is  a  point  in  arboriculture  which  has  all  along  been  too  little 

attended  to  by  planters  in  g^eitd  ;  and  the  not  attending  to  this  point  is 

in  a  great  measure  the  reason  that  we  at  the  present  day  see  very  many 

of  our  plantations  mere  eyesores  rather  than  ornaments.     I  have  often 

regretted  veiy  much  to  see  larch  and  Scots  pine  of  thirty  years'  standing  in 

an  Tinhealthy  and  dying  state,  where,  if  any  of  the  hardwood  trees  had  been 

pJanted,  they  would  undoubtedly  have  proved  both  useful  and  ornamental; 

and«  again,  as  often  have  I  seen  stunted-looking  hardwood  trees  striving  for 

existence,  where,  if  firs  or  pines  had  been  planted  instead,  all  would  have 

been  well ;  which  at  once  shows  the  low  state  of  arboricultnral  knowledge 

among  ns.    Upon  a  little  reflection,  it  must  appear  evident  to  eveiy  inquire 

ing  man  interested  in  the  welfare  of  our  home  plantations,  that  a  forester, 

in  order  to  be  one  profitably,  must  be  perfectly  acquainted  with  the  natural 

habits,  constitution,  and  peculiarities  of  ev^  tree  that  he  attempts  to 

ealtivate ;  fcnr  if  he  is  not  so,  the  ultimate  result  of  his  work  must  in  a  great 

measure  be  left  to  chance.    I  by  no  means  wish  to  say  anything  lightly  of 

the    qualifications  of  foresters ;  but,  at  the  same  time,  I  feel  in  duty 

bound  to  say  the  truth,  and  that  is,  that  taking  foresters  as  a  body,  there 

is    extremely  little  useful  practical  information  among  them  ;  and  in 

order  to  prove  the  truth  of  this  assertion,  I  may  say,  that  foresters  in 

general  are  not  so  able  to  cultivate  the  trees  which  grow  under  their 

noiicej  upon  natural  principles,  as  we  find'  gardeners  do  the  plants  under 

theirs.     So  fio-  as  I  have  been  able  to  trace  the  cause  of  this  defect, 

I  am   led  to  think  that  it  is  the  want  of  having  proper  sources  of  in- 

£ariiiation  upon  their  business.      Qardeners  have  been  assisted  by  the 
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advice  of  many  able  and  scientific  men,  who  have  written  much  for  iheir 
instruction ;  whUe  the  forester  has  had  very  little  indeed  written  for  bis 
information.  It  has  often  been  observed,  that  gardeners  make  better 
farmers  and  foresters  than  any  other  class  of  men;  and  it  is  the  truth:  but 
the  reason  is,  that  they  have,  or  rather  are  obliged  to  have,  a  closer  acqtuunt- 
ance  with  the  nature  of  plants  than  any  other  class  of  men.  A  gardener 
cultivates  several  thousand  of  distinct  species  of  plants  ;  yet  he  is  generaDy 
able  to  adapt  each  species  to  that  sort  of  soil  which  is  found  to  be  best 
suited  to  its  nature.  The  gardener,  in  cultivating  a  heath,  for  instance, 
gives  it  a  light,  sharp,  mossy  soil,  and  a  cool  dry  situation;  he  does  so 
because  he  knows  that  the  heath,  in  its  native  country,  is  an  inhabitant  of 
a  light  dry  soil,  and  hilly  or  mountainous  situation :  and  so  on  with  every 
other  plant  he  cultivates.  Now,  the  principal  thing  to  be  observed  here  is, 
that  the  gardener  who  cultivates  his  plants  with  the  most  success  is  he  who 
can  by  his  art  give  his  plants  most  nearly  that  soil  and  situation  which  is 
found  to  be  their  condition  in  a  state  of  nature  ;  which  is  just  the  point 
that  the  forester  ought  to  attend  to  also. 

724.  Foresters,  knowing  that  trees  in  the  natural  forest  develop  diem- 
selves  to  the  greatest  magnitude  there,  ought  to  make  themselves  aware  of 
the  particular  circumstances  which  induce  or  assist  that  full  development ; 
and  upon  knowrng  the  peculiar  circumstances  attending  the  full  devdop- 
ment  of  each  species  in  the  natural  state,  they  ought  to  make  their  practice 
agree  therewith  ;  which  is  the  only  way  that  any  man  can  arrive  at  perfec- 
tion as  a  forester. 

725.  Having  in  the  preceding  chapter  entered  into  some  detail  upon  the 
habits  and  peculiarities  of  the  various  species  of  our  forest  trees,  it  will  be 
of  importance  to  take  a  view  of  their  geographical  distribution  over  the 
continent  of  Europe.  Such  a  statement  I  know  to  be  necessary  in  order 
to  a  right  understanding  of  the  distribution  of  young  trees  in  new  planta- 
tions of  any  considerable  extent 

726.  Every  forester  ought  to  look  upon  the  estate  of  the  woodlands  on 
which  he  may  have  the  management,  with  the  eye  of  a  geographer.  He 
ought  to  consider  it  as  a  continent  in  itself:  each  plantation  maybe  looked 
upon  as  a  separate  kingdom,  according  to  its  altitude  ;  and  each  of  these, 
again,  may,  in  the  mind  of  the  forester,  be  divided  into  provinces,  according 
to  aspect  or  altitude,  and  planted  with  those  trees  which  are  known  from 
nature's  own  rules  to  be  the  best  adapted  for  it  This  I  in  all  cases  do 
myseK  in  the  laying  out  and  planting  of  ground  with  forest  trees ;  and  as 
I  am  aware  that  such  a  method  of  procedure  is  agreeable  to  nature,  I  think 
it  of  the  greatest  consequence  in  bringing  forward  healthy  plantations :  on 
which  account  I  shall  here  lay  down  the  rules  by  which  I  conduct  myself 
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in  ihe  case  of  suiting  the  young  trees  to  the  different  situations  in  one  or 
more  new  plantations. 

727.  All  our  forest  trees  of  known  worth  are  natives  of  the  temperate  or 

frigid  2one&    The  temperate  zones  are  inhabited  by  the  various  species  of 

our  hardwood  trees,  and  in  the  extremities  of  the  temperate  zones,  and 

under  those  of  the  frigid,  we  find  the  different  species  of  the  pine,  fir,birch9 

and  alder.    The  trees  natural  to  each  of  these  zones  are  not,  however^ 

always  bounded  by  a  certain  degreee  of  latitude  ;  for  the  temperature  of 

any  given  place  does  not  always  depend  upon  its  distance  from  the  equator. 

Various  causes  have  a  tendency  to  modify  the  heat  both  of  the  earth  and 

the  air ;  such  as  large  extent  of  continent,  nearness  to  the  sea,  and  locality 

as  regards  the  east  or  west  sides  of  continents'  or  islanda    The  height  of 

any  given  place  above  the  nearest  sea-coast  also  greatly  affects  its  tempe- 

ratura    Elevated  situations  are  in  all  cases  colder  than  others  under  the 

same  latitude  near  the  level  of  the  sea ;  and  the  higher  that  we  ascend 

upon  any  mountain  or  hill,  the  lower  the  temperature  becomes,  till  at  last 

we  find  its  summit  covered  with  snow.     This  may  occur  upon  any  part  of 

the  surface  of  the  globe,  provided  the  mountain  rise  high  enough ;  and 

from  this  we  see  that  a  change  of  climate  does  not  always  depend  upon  the 

degree  of  latitude  we  may  be  in,  much  depending  upon  the  elevation  of  the 

gronnd ;  consequently,  in  all  these  places  a  change  of  vegetation  takes 

place    For  example,  about  the  base  of  the  Pyrenees  the  vine  and  the  oak 

grow  luxuriantly ;  and  on  going  a  little  way  up  those  mountains,  these 

disappear  altogether ;  but  the  pine,  the  birch,  and  the  alder  are  found.    On 

proceeding  still  farther  up,  the  pines  disappear  also,  and  nothing  is  found 

in  the  shape  of  vegetation  but  dwarfish  willows,  heath,  and  mosses.    And 

the  same  thing  is  observable  in  our  own  country,  although  not  to  the  same 

extent.     In  all  the  lowland  counties  of  Scotland,  the  oak,  ash,  elm,  and 

sycamore  thrive  well,  while  upon  the  high  mountainous  districts  of  the 

jiorthem  counties  they  will  not  succeed ;  at  this  height  the  fir  and  the  pine 

tribes  are  found  in  excellent  state;  while  there  is  an  altitude  beyond  which 

the  fir  and  pine  will  not  grow  to  useful  size,  and  in  their  place  dwarfish 

birch,  beath,  and  moss  are  to  be  seen.    Thei^e  is  one  point  relative  to  the 

altitnde  of  a  place  which  is  worthy  of  being  noticed  here ;  and  that  is^ 

supposing  two  situations,  each  one  thousand  feet  above  the  level  of  the 

sea :  if  the  one  situation  is  the  top  of  a  hill,  and  the  other  a  flat  table-land 

of  some  extent,  the  situation  upon  the  top  of  the  hill  will  be  much  colder 

than  the  other,  although  both  are  of  the  same  height ;  and  supposing  the 

soil  to  b^  of  equal  quality  upon  both,  trees  would  succeed  much  better  on 

the  BBt  table-land  than  they  would  do  upon  the  top  of  the  hill,  although 

the  one  Ib  as  high  as  the  other  :^— all  this  pointing  out  that  the  intelligent 
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forester  must  take  into  consideration  not  only  the  altitade  of  a  sitoatioii 
before  planting  upon  it,  but  also  the  very  shape  of  the  sorfiBtoe  of  the 
ground,  in  order  to  succeed ;  or  if  he  do  not,  he  will  be  certain  to  com- 
mit errors  in  his  profession.  And  as  I  have  already  said  that  mudi  of 
the  forester's  success  depends  upon  properly  adapting  the  trees  in  a  planta- 
tion to  the  different  situations  in  it,  the  above  observations  are  necessary  to 
be  kept  in  view. 

728.  The  healthy  growth  of  trees  is  also  much  affected  by  the  peculiar 
locality  of  the  part  of  the  oountiy  in  which  they  grow ;  for  instance,  in 
Norway,  on  the  coast  of  the  Atiantic  Ocean,  the  oak  is  found  growing  in 
latitude  sixty-three  degrees,  while  in  the  eastern  parts  of  Europe,  on  the 
confines  of  Asia,  it  will  not  grow  in  latitude  fifty-seven  degrees  ;  tfaii 
showing  that  the  west  of  the  continent  of  Europe  is  much  milder  than  it  ii 
inland,  and  also  that  the  sea-coast  is  much  more  temperate  than  a  coontiy 
inland  upon  the  same  latituda  Again,  relative  to  the  oak :  in  Asiatie 
Russia,  upon  the  river  Argoun,  in  the  same  latitude  as  London,  the  oak  is 
said  scarcely  to  exist,  from  the  extreme  coldness  of  the  country ;  proving 
the  mildness  of  a  maritime  countiy  such  as  Britain,  and  its  better  adapta- 
tion for  growing  trees  as  compared  with  the  extensive  regions  on  the  north 
of  the  Asiatic  continent,  and  that  the  west  of  Europe  is  much  milder  than 
the  continent  of  Asia  under  the  same  latitude. 

729.  It  is  generally  remarked  that  the  west  side  of  an  island  or  conti- 
nent is  milder  than  its  east  side,  but  this  does  not  always  hold  good  in 
regard  to  our  own  island ;  for  it  is  well  known  that  the  east  coast  of 
Britain  is  warmer  than  the  west.     The  west  coast  may  indeed  be  reckoned 
more  equal  in  temperature  throughout  the  year,  but  our  principal  corn- 
growing  counties  are  situated  upon  the  east  side  of  the  island — ^firom  tbe 
Lothians  in  Scotland  to  Kent  in  England.    The  east  side  of  Ireland  is 
much  warmer  than  the  west  of  Scotland  which  is  opposite  to  it ;  and  this 
is  occasioned  by  the  storms  from  the  Atiantic  beating  upon  the  weflft 
side  of  Scotland,  while  the  east  of  Ireland  is  sheltered   fix>m  them. 
Upon  the  east  of  Ireland,  about  Donaghadee,  the  most  tender  of  our  forest 
trees  grow  with  great  luxuriance  ;  while  upon  the  west  coast  of  Scotland, 
about  Portpatrick,  which  is  only  eighteen  miles  distant  from  the  latter 
place  in  Ireland,  not  a  forest  tree  of  any  consequence  can  be  made  to  grow 
for  a  considerable  distance  back  from  the  seanshore;  which  proves  that 
even  in  places  of  the  same  altitude,  in  planting  trees  upon  them,  the  kinds 
to  be  chosen  must  also  depend  upon  aspect  and  exposure  to  storm  finom 
prevailing  winds. 

730.  With  regard  to  the  pine  and  fir  tribes :  In  Norway  and  T<aflaH 
the  Scots  pine  is  said  to  attain  the  height  of  sixty  feet  in  latitude  sef&alBf 
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d^rees ;  and  Yon  Bach  says,  that  in  Tomea,  at  the  head  of  the  Qulf  of 
Bothnia^  the  birches  are  magnificent.  Now,  let  us  compare  this  with  the 
nor&em  parts  of  Britain.  In  the  Orkney  Islands,  about  latitude  sixty 
d^rees,  scarcely  anything  having  the  form  of  a  tree  is  to  be  met  with  but 
the  hazel,  which  bears  the  winds  of  the  Atlantic  better  than  either  the 
Scots  pine  or  the  spruce ;  this  is  occasioned  by  the  extraordinary  rush  of 
storm  passing  along  the  Atlantic  among  the  northern  islands,  which  pre- 
vents trees  &om  growing  to  any  useful  size.  On  the  other  hand,  it  is  very 
remarkable  that  the  spruce  fir  in  Sweden  is  found  eight  degrees  fisurther 
north  than  the  hazel,  and  this  occurs  on  the  coast  of  the  Baltia 

731.  In  Scotland  we  have  extensive  natural  forests  of  the  Scots  pine,  but 
none  of  the  spruce  fir,  which  at  once  points  out  to  us  that  the  spruce  fir  in 
our  country  is  not  nearly  so  hardy  as  the  Scots  pine ;  and  in  order  to  grow 
it  to  advantage,  it  must  be  planted  in  a  much  more  sheltered  situation  than 
the  Scots  pine  requires.  Now  this  is  the  more  remarkable  when  we  take 
into  notice  that  there  are  forests  of  the  spruce  fir  in  Norway  as  £Eur  north  as 
latitude  sixty-seven  degrees,  which  is  much  colder  than  the  climate  of 
Scotland;  but  this  can  be  accouiftedfor  by  the  extreme  humidity  of 
the  climate.  In  Norway  the  spruce  fir  is  found  at  an  elevation  of  two 
thousand  feet,  and  the  silver  fir  at  an  elevation  of  nearly  three  thousand 
feet,  pointing  out  to  us  that  the  silver  fir  is  more  hardy  in  Norway  than 
the  spruce  fir. 

732.  Again,  in  Norway  and  Sweden  it  is  said  that  the  larch  is  not  found 
at  all  in  a  state  of  nature — just  as  the  spruce  fir  is  not  found  with  us ;  yet 
ire  find  the  larch  and  spruce  in  Siberia,  much  farther  north  than  either  the 
Scots  pine  or  the  birch,  which  is  a  remarkable  characteristic  of  the  country 
in  the  north  of  the  Russian  empire,  and  points  out  the  larch  as  being  more 
hardy  than  even  the  Scots  pine  in  inland  districts. 

733.  In  Asiatic  Bussia  the  tree  found  farthest  north  upon  the  Arctic 
Ocean  is  the  larch  ;  next  to  it^  in  progressing  southwards,  is  the  spruce  fir ; 
next  the  Scots  pine ;  and  still  progressing  south,  we  meet  successively  the 
lime,  the  ash,  the  oak,  the  beech,  the  elm,  and  the  poplar. 

Now,  if  we  apply  the  above  observations  as  to  the  natural  distribu- 

^on  of  our  forest  trees  over  the  continent  of  Europe  and  Asia,  we  shall  at 

5>xice  see  that  the  same  natural  laws,  to  a  great  extent,  guide  their  develop- 

naent  in  our  island — at  least  in  so  far  as  our  experience  leads  us  to  form  a 

oorrect  judgment  in  the  case  of  our  artificial  forests ;  with,  of  course,  dif- 

jforent  modifications,  according  to  the  aspect  of  different  parts  of  the  coxmtry 

x&pon  which  they  are  planted.     In  many  high-lying  inland  parts  of  Britain, 

^fae  larch  is  well  known  to  be  more  hardy  than  the  Scots  pine ;  while,  again, 

the  northern  parts,  bordering  more  upon  the  sea,  the  Scots  pine  is  found 
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inore  hardy  than  the  larch.  The  spruce,  again,  in  Britain  is  more  tender 
than  either  the  Scots  pine  or  the  larch ;  but  in  this  it  is  not  so  mach 
affected  by  the  degree  of  cold  as  by  the  situation  it  may  be  planted  in ;  for 
example,  it  will  bear  more  cold  in  a  flat  part  of  the  country  than  it  could 
do  upon  a  high  part,  where  it  would  be  exposed  to  winds  and  sadden 
storms ;  and  that  is  exactly  its  nature  in  the  countries  on  the  continent  in 
which  it  is  found  growing  naturally.  The  oak  is  also  found  to  succeed 
much  better  in  a  moderately  level  part  of  the  country  than  when  exposed 
to  sudden  and  frequent  storms  of  wind  ;  it  is,  like  the  spruce  fir,  not  so 
much  hurt  by  any  degree  of  cold  as  by  exposure  to  high  winds  ;  therefore, 
in  general,  we  are  led  to  remark  that  the  more  equal  and  level  any  part 
of  a  country  is,  the  fiEurther  north  will  the  spruce  fir  and  hardwood  trees 
be  found  to  succeed ;  and  the  more  mountainous  any  part  of  a  country 
is,  just  in  the  same  proportion  will  these  trees  be  checked  in  extending 
northward.  At  the  same  time,  however,  in  making  calculations  of  this 
nature,  it  must  be  kept  in  view  that  the  air  upon  any  mountain  one 
thousand  feet  above  the  level  of  the  sea  will,  in  the  neighbourhood  of  Uie 
sea,  be  much  more  temperate  than  a*height  of  one  thousand  feet  upon  a 
mountain  far  inland  and  away  from  the  influence  of  the  sea. 

734.  Now,  what  I  desire  to  deduce  from  these  observations  relative  to  the 
geographical  distribution  of  our  forest  trees  is,  that  a  forester,  in  planting 
any  part  of  an  estate,  must  keep  all  these  peculiarities  of  the  different  kinds 
of  trees  in  view,  and  plant  that  sort  of  tree  which  is  found  to  answer  ac- 
cording to  altitude  or  aspect.     As  I  have  already  said,  the  forester  should 
view  the  estate  he  may  have  to  manage  as  a  continent  in  miniature,  and 
manage  all  his  wood  operations  accordingly ;  planting  firs  and  pines  upon 
all  the  highest  parts,  and  hardwood  in  aU  the  lower  parts  :  and  not  only 
should  he  view  the  whole  estate  in  this  light ;  he  should  view  any  sin^e 
plantation  he  may  have  to  make  in  the  light  of  a  kingdom,  and  plant  the 
most  prominent  parts  with  pines,  and  all  the  lower  parts  having  a  good 
soil  with  the  more  valuable  sorts  of  hardwood.    As  this  is  according  to 
nature,  it  not  only  gives  the  best  possible  effect  to  the  plantation  aa  an 
object,  but  it  adds  also  considerably  to  the  healthy  growth  of  the  ^whole  as 
a  plantation ;  for  when  heights  are  planted  with  firs,  the  hardwood  under 
them  are  sheltered  by  them ;  and  from  being  sheltered  they  grow  quicker, 
and  come  sooner  to  answer  the  end  in  view. 


SECTION  ir. PLANTING  OBNERALLY  CONSIDERED. 

735.  Planting  being  one  of  the  most  important  operations  of  the  forester, 
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every  point  bearing  upon  it,  and  having  a  tendency  to  secure  its  success, 
should  be  carefully  and  maturely  considered  before  engaging  in  it,  other- 
wise failure  is  as  likely  to  attend  the  operation  as  success.  I  have  often 
seen  the  planting  of  large  enclosures  let  by  contract  to  certain  parties,  who 
engaged  to  put  in  a  certain  number  of  certain  kinds  of  plants  per  acre,  at 
a  certain  rate.  This  they  no  doubt  did,  but  from  the  neglejct  of  definite 
specifications  as  to  the  work,  they  performed  it  as  they  thought  best  for 
their  own  interest ;  and  the  result  was  partial  failure  in  the  first  place,  and 
a  stunted  and  unhealthy  crop  ever  after.  I  repeat  that  such  cases  have 
frequently  come  under  my  notice,  and  therefore  I  strongly  recommend  pro- 
prietors to  have  their  planting  operations  all  done  at  the  sight  of  intelligent 
men  as  their  foresters,  who  will  be  careful,  for  their  own  sake,  to  have  the 
work  in  every  respect  done  satisfactorily. 

736.  Some  years  ago,  while  engaged  in  surveying  the  royal  forests,  in 
one  of  them  I  found  men  engaged  planting  Scots  pines  from  twenty- 
four  inches  to  thirty  inches  high,  upon  a  bare,  exposed,  and  open  moor, 
and  pruning  them  of  their  branches  much  in  the  same  way  as  they  would 
oak  plants  of  similar  strength.     In  my  professional  capacity,  I  reasoned 
with  the  parties  in  charge  on  the  impropriety  of  pruning  live  branches 
&om  Scots  pines,  and  also  on  that  of  using  such  large  plants  on  such  an 
exposed  situation ;  and  told  them  that  the  greater  part  of  the  plants  they 
had  thus  planted  and  pruned  would  be  dead  before  the  month  of  April — 
this  being  in  December.     The  result  was  as  I  stated,  and  as  any  sensible 
and  experienced  man  might  have  foreseen ;  and  I  bring  this  under  notice 
here  in  order  to  guard,  as  far  as  possible,  others  from  conducting  planting 
operations  in  a  similar  way,  and  committing  such  mistakes. 

737.  However  judiciously  specifications  may  be  drawn  out  for  planting 
operations  to  be  performed  by  neutral  parties,  it  is  almost  impossible  that 
such  parties  can  do  the  work  either  so  well  or  so  cheaply  as  it  can  be  done 
by  the  proprietor's  own  servants.    This  will  appear  evident  when  it  is  con- 
sidered that  parties  from  a  distance,  say  nurserymen,  when  they  undertake 
to  plant  in  the  country,  are  obliged  to  hire  in  a  certain  number  of  hands  in 
the  neighbourhood  of  the  work,  and  to  send  out  a  person  to  look  over  it  for 
their   own  advantage.     The  work  is  begim  and  carried  on  to  a  certain 
extent,  when  bad  weather  sets  in  upon  them — ^it  may  be  frosty  weather— 
and  they  are  obliged  either  to  stop  work  or  go  on  with  it,  to  the  disadvan- 
tage of  all  concerned.    If  they  stop  work  in  consequence  of  the  frost,  the 
men  'vrho  were  employed  find  that  it  is  not  profitable  for  them  to  attend, 
and   they  gradually  leave  it  ofi*,  and  take  other  work  with  other  parties. 
Fresh  "weather  comes,  and  the  person  in  charge  finds  that  he  cannot  make 
good  fixe  number  of  hands  he  had ;  he  becomes  disheartened,  and  musters 

XJ 
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^gether  as  many  strangers  as  he  possibly  can,  most  of  whom  are  pro- 
bably nnacquainted  with  planting,  and  he  urges  them  to  push  on  and 
plant  a  given  number  of  trees  in  the  day,  otherwise  he  will  be  found  fault 
with  by  his  employers.  Thus  the  work  goes  on  from  time  to  time  as 
the.  weather  may  suit,  and  the  result  is  that  it  is  unsatisfactorily  per- 
formed This,  however,  is  not  generally  found  out  till  the  foUowing 
summer,  when  the  young  plants  are  observed  gradually  to  lose  their 
green  colour  and  die.  Such  a  state  of  things  could  not  have  taken  place 
had  the  work  been  performed  by  the  proprietor's  own  servants,  as  in 
such  a  case  the  hands  employed  could  have  been  set  to  some  other  ^roik 
'when  planting  could  not  be  done,  and  again  drawn  off  to  it  when  the 
weather  was  suitable. 

738.  In  planting,  therefore,  all  these  disadvantageous  states  of  things 
Sihould  be  kept  in  view,  and  the  work  carried  on  on  the  soundest  and 
safest  principles  known  in  the  art ;  as  if  it  be  done  in  any  way  inconsist- 
ently— ^by  fits  and  starts,  and  the  hands  hurried  in  the  performance  of 
the  operation — ^failure  will  be  the  result,  and  repeated  replanting  made 
necessary. 

739.  Every  judicious  and  intelligent  forester,  before  he  commences  to 
plant  any  enclosure  of  considerable  extent,  should  sit  down  and  calculate 
how  he  is  to  get  on  with  it  under  all  or  any  circumstances  that  are  likely 
to  occur,  so  that  he  may  never  be  taken  unawares  whatever  may  come  in 
his  way.  During  the  planting  season  this  can  always  be  managed  by 
having  other  works  besides  planting  ready  to  go  on  with  if  the  weather 
should  prove  unfavourable.  We  ourselves — and  we  plant  from  500  to  800 
acres  annually — always  endeavour  to  have  draining,  and  road  operations, 
and  thinning  on  hand,  so  that  at  any  time  we  can  turn  the  men  to  these 
if  we  find  the  weather  unfit  for  planting  ;  and  we  have  the  whole  thing 
so  arranged  that  at  an  hour  or  two's  notice  we  can  muster  the  whole  to 
plant  when  the  weather  takes  a  favourable  turn. 

7^0.  In  short,  the  planting  season  is  and  ought  to  be  to  the  forester 
what  the  harvest  season  is  to  the  farmer — a  time  of  anxiety  and  looking 
out  on  the  weather.  At  least,  it  is  so  with  myself,  and  I  think  it  should 
be  so  with  every  forester  anxious  to  do  his  duty  to  his  employer  and  to 
himself  The  results  of  inattention  in  this  respect  are  often  very  great 
I  have  seen  an  enclosure  of  300  acres  have  to  be  replanted  to  a  large 
extent  from  no  other  cause  than  that  of  doing  the  work  hurriedly,  the  for- 
ester wishing  to  make  it  appear  that  he  could  do  it  cheaply.  But  let  it  be 
kept  in  mind  that  work  done  hurriedly  is  generally  only  half  dona 
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SECTION  lU. SEASON  OP  THE  YEAR  BEST  ADAPTED  POE  PLANTING  OPERATIONS. 

741.  Many  practic&l  planters  hare  laid  down  that  the  months  of  March 
and  April  are  the  only  proper  months  or  season  of  the  year  adapted  for 
planting  operations.  For  my  own  part,  I  have  planted  extensively  at  all 
times  between  the  months  of  October  and  April,  both  included,  while  the 
weather  was  fresh,  and  have  had  equal  success  from  planting  in  all  the 
different  months.  I  may,  however,  say,  that  I  always  prefer  the  months 
of  November  and  December  for  the  planting  of  hardwood,  and  those  of 
February,  March,  and  April  for  the  planting  of  the  fir  and  pine  tribes. 
If  the  ground  intended  to  be  planted  be  naturally  dry,  I  put  in  both  hard- 
wood and  firs  in  the  months  of  October,  November,  and  December  ;  but  if 
naturally  wet,  and  the  drains  only  recently  made,  I  delay  planting  such 
ground  till  the  spring  months. 

742.  Where  planting  operations  are  not  carried  on  extensively,  it  may 
be  an  easy  matter  to  delay  till  a  certain  time  in  the  year,  as  the  private 
opinion  or  convenience  of  the  party  intrusted  with  the  work  may  suggest 
to  him ;  but  where  three  or  four  hundred  acres  are  intended  to  be  laid 
down  in  wood  in  one  season,  it  is  always  found  necessary  to  take  advantage 
of  the  whole  season  from  the  middle  of  October  till  April,  whenever  the 
weather  will  permit,  in  order  to  have  the  work  all  done  before  the  growth 
of  the  plants  begins,  which  is  generally  about  the  middle  of  April.    Those 
who  advocate  planting  in  the  spring  months  only,  say,  where  planting 
oi>erations  are  to  be  executed  upon  an  extensive  scale,  "  put  on  the  greater 
number  of  men,  and  have  the  work  done  in  the  shorter  time."    But  those 
who  advise  to  put  on  a  great  number  of  men  in  order  to  have  the  planting 
of  a  piece  of  ground  quickly  accomplished,  are  not  worthy  of  the  name  of 
practical  foresters,  and  cannot  have  had  much  experience  in  the  results  of 
such  operations  as  performed  at  different  times  and  under  different  circum- 
stances. 

743.  Every  experienced  planter  who  has  had  occasion  to  employ  a  con- 
siderable number  of  men,  in  order  to  get  through  his  work  as  fast  as  pos- 
sible»  is  aware  of  the  difficulty  there  is  in  getting  a  large  number  of  labour- 
ers, from  any  neighbourhood,  properly  qualified  to  conduct  the  operation 
welly  and  as  it  ought  to  be  done.     Common  country  labourers  are  seldom 
acquainted  with  planting  operations,  and  require  at  least  a  few  weeks' 
piactice  before  they  can  be  safely  trusted ;  therefore  it  is,  that  when  a 
nnmbei*  of  inexperienced  men  are  brought  together  to  plant,  the  work  is 
always  badly  done,  and,  consequently,  is  seldom  attended  with  satisfactory 
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success  in  the  end.  In  planting  extensively,  my  method  has  always  been, 
to  prolong  the  season  of  operations,  and  with  a  few  experienced  men  to  do 
the  work  in  a  proper  manner ;  and  by  so  doing,  I  have  generally  been  veiy 
saccessfcQ. 

744.  In  reading  the  above  assertion,  many  may  be  inclined  to  say,  that 
if  the  weather  were  to  prove  unfavourable,  it  would  be  impossible  to  get 
through  an  extensive  piece  of  planting  with  a  few  men  in  one  season ;  and 
at  first  sight  there  appears,  indeed,  some  reason  in  this  objection ;  but  I 
answer,  that  very  much  depends  upon  the  proper  management  of  the  work 
in  hand.     In  planting  extensively,  with  a  few  good  hands,  I  do  not  gener- 
ally begin  at  one  end  or  side  of  the  plantation,  and  make  good  all  the 
ground  as  the  work  proceeds,  as  is  the  custom  with  many  planters  who 
employ  a  great  number  of  men  at  once.     In  almost  every  piece  of  ground 
laid  out  for  an  extensive  new  plantation,  there  is  generally  a  variety  of  soils 
and  situations  in  it ;  and  of  this  variety  of  soils  and  situations  I  always 
take  advantage  thus : — ^When  the  weather  is  fine  and  fresh,  I  set  the 
men  to  plant  upon  the  most  exposed  sides  or  parts  of  the  ground ;  and 
when  the  weather  is  cold  or  wet,  I  set  them  to  plant  upon  the  most 
sheltered  parts ;  while  in  the  case  of  frost  coming  on,  I  always  reserve  for 
this  the  making  of  pits  for  hardwood,  making  new  roads,  &a  &c.,  which 
can  be  done  during  frost,  and  is  still  carrying  on  the  work,  and  at  the  same 
time  keeping  the  workmen  in  employment.     In  short,  by  conducting  plant- 
ing operations  in  the  manner  above  referred  to„  ten  good  experienced  men 
will  do  far  more  work  in  four  months  than  twenty  inexperienced  ones  in 
two  months  ;  and,  what  is  of  more  importance,  the  work  by  the  few  hands 
will  be  much  better  done,  and  prove  far  more  satisfactory  in  the  end.    Not 
long  ago  I  had  an  interview  with  an  old  forester  of  fifty  years'  extensive 
and  successful  practice,  who,  while  conversing  with  me  upon  the  point  now 
under  consideration,  told  me  that  his  rules  for  planting,  for  the  last  twenty 
years,  had  been,  to  plant  dry  ground  with  an  open  bottom  in  autumn, 
either  with  hardwood  or  firs,  and  to  plant  ground  naturally  wet  and  cold 
in  the  subsoil  in  spring ;  also  to  plant  dry,  light,  and  open-bottomed  ground 
in  wet  weather,  and  ground  naturally  damp  and  cold  in  the  subsoil  in  diy 
weather :  to  the  advantages  of  which  method  I  can  myself  bear  testimony 
from  my  own  experience  ;  and  any  planter  who  will  go  to  work  upon  these 
principles,  will  find  the  happy  results  arising  therefrom. 

745.  In  Strathspey  this  year  (1859)  we  commenced  to  plant  in  the  first 
week  of  October,  with  upwards  of  fifty  men,  all  of  whom  I  purpose  to  keq> 
employed  on  such  work  while  the  weather  is  fresh,  and  on  making  drams, 
roads,  and  thinning,  while  the  weather  may  not  be  suitable  for  planting. 
From  thus  employing  so  many  hands  we  can  generally  put  into  the  ground 
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from  50,000  to  60,000  plants  in  one  day,  and  thns  ensure  that  the  desired 
extent  majr  be  all  accomplished  within  the  planting  season. 


SECTION  IV. DIFFEBENT  METHODS  OP  PLANTING  TOUNG  FOREST  TREES. 

746.  In  the  planting  of  young  forest  trees,  two  different  methods  are  in 
practice  among  foresters  :  the  first  is  the  method  of  planting  in  pits  ;  and 
the  second,  that  of  planting  in  notches,  either  with  the  common  spade  or 
the  planting  mattock.  The  method  of  planting  in  pits  should  be  employed 
for  all  hardwood  trees,  for  two  years'  transplanted  larch  and  pine,  and  for  ' 
three  years'  transplanted  spruce  firs.  These  pits  are  made  with  the  common 
spade,  at  various  distances,  of  from  three  and  a  half  to  twelve  feet,  as  the 
case  may  be  ;  that  is,  if  the  whole  of  the  plantation  intended  to  be  done  is 
to  be  planted  with  hardwood  and  two  years'  transplanted  firs  or  pine,  then 
the  whole  ground  will  require  to  be  pitted  to  the  distance  required,  but 
observing  to  make  the  pits  for  the  hardwood  larger  than  those  intended  for  ^ 
the  firs  or  pine.  In  order  to  do  the  work  properly,  all  the  pits  for  the 
hardwood  should  be  made  first,  say  sixteen  inches  on  the  side  of  the  square, 
and  fourteen  inches  deep ;  then,  having  these  pits  made  at  the  distances^ 
say  of  twelve  feet  from  pit  to  pit,  make  those  for  the  firs  and  pine  nine    ' 

'^  inches  on  the  side  of  the  square,  and  ten  inches  deep,  and  just  as  close  one  ■ 
to  another  as  may  be  considered  sufficient  for  the  nature  of  the  ground,  say 
four  feet  over  all.  If,  after  having  the  pits  made  for  hardwood  upon  a 
piece  of  ground,  it  is  found  advisable  to  plant  up  with  one  year's  trans- 
planted pine,  then  no  more  pits  will  require  to  be  made  there,  for  it  is  not 
necessary  to  be  at  the  expense  of  making  pits  for  any  pine  which  are  under 
two  years'  transplanted. 

747.  In  the  making  of  such  pits  as  are  above  described,  I  generally  let 

the  work  by  contract.    I  cause  the  contractor  to  cut  off  the  upper  turf  as 

thinly  as  possible,  and  lay  it  on  one  side  of  the  intended  pit ;  and  in  taking 

ont  the  soil  in  the  act  of  making  the  pit,  he  lays  it  upon  the  opposite  side, 

^which  comes  to  be  of  great  advantage  in  the  act  of  planting.    Where  the 

soil  is  hard  in  the  pit,  the  pick  must  be  used  to  open  it  up  to  the  desired 

depth.    I  have  generally  got  pits  made  for  hardwood,  to  the  dimensions 

already  named,  for  Is.  6d.  per  hundred,  where  there  are  no  large  stones  or 

roots   of  old  trees,  and  where  these  do  exist,  at  from  2s.  to  2s.  6d.  per 

hundred,  and  those  for  pine  for  Is.  per  hundred  in  the  former  case,  and 

for  Is.  6d.  in  the  latter.  i 

I- 

.748.  In  the  case  of  planting  a  piece  of  ground  among  old  roots,  the   ; 
remains  of  former  trees,  the  pits  should  be  made  at  least  three  months 
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previous  to  their  being  used  By  having  the  soil  in  the  pits  a  few  weeks 
exposed  to  the  influence  of  the  atmosphere,  it  becomes  much  more  healthy 
aijd  congenial  to  the  roots  of  the  young  plants. 

749.  The  manner  of  planting  the  young  trees  in  those  pits  must  be 
regulated  according  to  the  situation  of  the  ground  to  be  planted ;  that  is, 
if  the  situation  be  a  low  sheltered  one,  I  plant  a  tree  in  the  centre  of  each 
pit,  and,  cutting  the  turf  which  comes  off  the  surface  of  the  pit  exactly  into 
two  halves  with  the  spade,  I  make  them  fit  closely  upon  the  young  tree, 
with  the  grass  side  uppermost.  But  if  the  situation  be  an  exposed  one, 
then  I  plant  a  tree  in  one  of  the  comers  of  each  pit ;  and  by  so  doing  it  is 
kept  firm  in  its  place  by  finding  support  against  the  sides  of  the  pit; 

/  which  method  should  always  be  practised  when  the  trees  are  apt  to  be 

blown  about  by  winds  and  storms.  In  planting  trees  in  such  pits,  great 
care  is  necessary  to  see  that  they  be  made  perfectly  firm  in  the  new  soil  of 
the  pit.  But  in  making  the  trees  firm  in  the  pits,  no  tramping  or  beating 
with  the  feet  should  be  allowed  until  the  whole  of  the  earth  is  put  in ;  for 
if  the  planter  begin  to  beat  the  earth  upon  the  roots  of  the  young  tree 
while  they  are  only  half  covered  with  soil,  he  is  sure  to  do  them  injury. 
Knowing  the  evil  of  this  from  experience,  I  never  allow  a  man  to  beat  Ae 
earth  about  the  roots  of  a  young  tree  until  he  has  it  all  into  the  pit,  when 
a  good  firm  tramping  with  the  feet  is  necessary  in  order  to  keep  the  plant 

^   properly  in  its  place  until  its  roots  take  hold  of  the  soil    After  the  earth 
has  been  all  put  into  the  pit  and  made  firm,  the  turf  should  be  put  over 

\    the  whole  as  closely  as  possible,  and  made  firm,  in  order  to  keep  out  the 

\  drought. 

750.  Some  time  ago  I  had  a  conversation  with  an  extensive  proprietor 
of  land  in  the  north  of  Scotland,  who,  while  speaking  to  me  relative  to  tie 
different  methods  of  planting  trees,  said  that  he  was  of  opinion  that  the 
plan  of  making  pits  for  young  trees  was  altogether  superfluous,  and  ought 
not  to  be  practised  ;  because  upon  his  estate  he  had  hitherto  planted  by 
this  method,  and  found  that  the  pits  when  made  Were  only  receptacles  for 
holding  water.  Now,  as  it  is  possible  that  many  other  proprietors  may 
hold  the  same  opinion,  I  here  beg  to  make  a  few  observations  relative  to 
the  good  arising  to  young  trees  when  planted  in  pits. 

If  the  roots  of  a  young  hardwood  tree,  or  a  two  years'  transplanted  fir, 
,  are  put  into  the  ground  merely  by  a  simple  opening  with  the  spade,  they 
are  so  soft  and  tender,  that  they  are  unable  to  push  their  way  through  the 
solid  earth  in  search  of  food  :  the  natural  consequence  is,  that  if  the  tree 
does  not  altogether  die,  it  grows  weakly,  and  is  long  in  attaining  the 
character  of  a  healthy  tree.  If  the  soil  be  of  an  open  nature,  the  tree  may 
succeed  well  after  the  roots  become  strong  enough  to  push  their  -way ;  but 
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if  the  soil  be  naturally  poor,  and  of  a  binding  quality,  the  probability  id 
that  the  trees  planted  in  it  without  pits  will  die  altogether. 

As  to  the  pits  made  for  the  reception  of  young  trees  becoming  a  recep- 
tacle for  water,  that  can  only  be  the  case  under  bad  management ;  for 
where  the  ground  has  been  drained  for  young  trees,  the  water  will  not 
stand  in  the  pits  ;  and  where  it  has  not  been  drained  in  the  manner  already 
inculcated,  it  is  not  in  a  fit  state  for  planting  trees  in.  Where  trees  are 
planted  in  pits  made  upon  land  in  a  dry  state,  their  young  and  tender  rootd 
have  at  once  free  access  ipto  the  open  soil,  and,  consequently,  the  trees  soon 
establish  themselves  in  their  new  site.  Generally  speaking,  I  have  found 
that  trees  planted  in  pits  after  the  manner  I  have  recommended,  are  ten 
years  in  advance  of  those  planted  otherwise. 

751.  It  is,  however,  only  necessary  to  plant  in  pits  those  trees  which  are 
of  pretty  large  size,  such  as  hardwoods  and  pines,  two  years*  transplanted 
and  upwards :  trees  under  that  age  and  size,  having  smaller  roots,  only 
require  to  be  planted  in  the  natural  surface  soil,  which  is  generally  free 
and  open  to  the  roots  of  all  small  plants. 

752.  The  method  of  planting  termed  notching  or  slitting,  is  done  with 
the  common  spade  or  planting  mattock,  and  is  so  well  understood  by  all 
planters,  that  it  would  be  superfluous  to  enlarge  upon  it  here.  It  is  the 
practice  most  commonly  in  use  for  the  planting  of  all  small  trees,  such  as 
two  years'  seedlings,  or  one  year's  transplanted  pine.  The  great  point  to 
attend  to  in  this  system  of  planting,  is  to  see  that  the  cut  or  notch  be  pro- 
perly closed  about  the  young  plant  after  it  is  inserted,  which  should  be  done 
by  the  planter  using  the  heel  of  his  shoe  in  heating  the  cut  all  quite  close 
again.  The  system  of  notching  in  trees  by  the  planting  mattock  is  doiie 
upon  the  same  principle  as  that  by  the  spade,  and  is  generally  practised 
upon  a  thin  hard  surface,  where  the  spade  could  not  be  used  conveniently. 
Generally  speaking,  however,  I  have  found  the  common  spade  answer  th* 
purpose  much  better  than  the  planting  mattock,  and  so  much  am  I  con- 
vinced of  this,  that  in  Strathspey,  where  we  plant  upwards  of  two  millions 
of  trees  annually  by  the  notching  system,  we  use  only  the  common  spade, 
and  no  other  implement,  even  on  thin  and  rocky  parts,  and  the  state  of  oui* 
young  plantations  is  such  as  to  prove  the  advantages  of  this  mode. 


SECTION  V. DISTANCES  At  WHICH  YOUNG  TREES   SHOULD  BE  PLANTED  ONE  FROM 

ANOTHER. 

753.  Every  proprietor  of  land,  in  planting  a  portion  of  it  with  treesj  has 
view,  first,  the  cheapest  possible  way  of  doiug  the  work,  consistent  with 
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future  profit ;  second,  the  raising  of  the  greatest  possible  rental  from  the 
land  under  a  crop  of  wood ;  and  third,  the  quickest  possible  way  of  pro- 
ducing both  shelter  and  timber  from  the  land  planted. 

754.  At  the  present  day  there  are  speculative  individuals  who  midntain 
that  in  planting  land  with  young  trees,  they  should  not  be  put  in  the 
ground  closer  than  from  six  to  eight  feet,  making  about  nine  hundred 
young  trees  to  the  imperial  acre.  On  the  other  hand,  all  practical  foresters 
who,  from  much  experience,  have  tested  the  results  arising  both  from  wide 
and  close  planting,  recommend  putting  in  the  trees  at  from  three  to  four 
feet,  making  about  three  thousand  five  hundred  plants  to  the  imperial  acre. 
This  is  an  important  point  in  ai'boriculture,  and  ought  to  be  subjected  to 
the  test  of  sound  reasoning  combined  with  experience.  Therefore,  in  order 
to  make  it  appear  clear  to  each  planter  how  far  he  is  to  be  guided  by  any 
particular  rule  of  distance,  let  us  consider  briefly  the  proper  and  reasonable 
way  of  judging  in  this  matter. 

755.  We  may  suppose  forest  bands  to  be  divided  naturally  into  diree 
distinct  localities — namely,  sheltered  and  low-lying,  moderately  sheltered 
and  low-lyiug,  and  high-lying  and  exposed.     Each  of  these  demands  our 
particular  attention,  in  order  to  come  to  a  right  conclusion  as  to  the  proper 
distance  for  planting  trees.    First,  then,  with  regard  to  the  distance  at 
which  young  trees  should  be  planted  in  a  sheltered  and  low-lying  situation. 
Every  one  is  aware  that  trees  will,  in  such  a  situation,  grow  more  freely 
without  any  artificial  means  being  used  to  protect  them,  than  the  same 
trees  would  were  they  to  be  planted  in  an  exposed  part.    The  artificial 
means  used  by  experienced  planters  for  the  protection  of  young  trees  grow- 
ing upon  an  exposed  part  are,  to  plant  them  pretty  closely  together,  so 
that  they  may  soon  come  to  shelter  one  another  ;  therefore,  in  a  sheltered 
part  of  the  country,  where  trees  do  not  require  any  artificial  rearing,  they 
may  be  planted  at  any  distance  consistent  with  future  good  management 
and  profit ;  and  this  must  be  regulated  according  to  the  demand  for  the 
various  sizes  of  wood  required  in  the  neighbourhood.     Let  us  take  an 
example  here  of  two  estates,  both  alike  situated  in  a  low-lying  and  sheltered 
part  of  the  coimtry,  but  the  one  in  a  neighbourhood  where  small  wood  is 
much  in  demand,  and  the  other  where  no  such  wood  could  be  sold  to  ad- 
vantage.    In  the  case  of  the  former  proprietor,  whose  estate  was  situated 
in  a  neighbourhood  where  small  trees  or  thinnings  were  much  in  demand, 
I  would  ask,  would  it  be  wisdom  in  him  to  plant  at  such  wide  distances 
that  he  could  not  thin  out  any  for  sale  till  his  trees  become  nearly  of 
timber  size  ?    This  would  certainly  not  be  a  wise  step ;  yet  it  would  he 
strictly  according  to  the  theory  of  those  who  advocate  thin  planting.     They 
say,  in  aU  cases  plant  at  about  seven  feet  apart,  it  being  for  the  benefit  of 
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the  trees:  practical  experience  points  out  the  contrary.  Again,  in  the 
case  of  the  proprietor  whose  estate  was  situated  in  a  neighbourhood  where 
no  small  wood  could  be  sold  to  advantage^  would  it  be  wisdom  in  him  to 
plant  his  trees  so  closely  as  the  other  proprietor,  seeing  he  required  no 
artificial  shelter  for  their  healthy  and  that  he  could  not  get  any  of  the 
small  thinnings  sold  as  they  were  taken  out  in  order  to  give  the  others 
room  ?  Undoubtedly,  in  such  a  case,  his  wisdom  would  be  to  plant  his 
trees  at  such  distances  as  that  they  could  come  to  a  size  fit  for  useful  pur- 
poses in  the  neighbourhood  before  he  would  have  occasion  to  thin.  In 
these  two  comparisons  the  whole  secret  as  to  distance  in  planting  in  shel- 
tered localities  lies.  In  such  situations  they  might  be  planted  from  three 
to  five  feet,  according  to  the  local  demand  for  wood :  not  closer  than  three 
feet,  because,  at  any  distance  much  closer,  the  trees  would  come  to  no 
useful  size  before  they  would  require  to  be  thinned  for  the  health  of 
the  plantation ;  and  not  wider  than  five  feet,  because  I  consider,  at  dis- 
tances beyond  that,  there  would  be  a  great  loss  of  land,  by  its  not  being 
occupied ;  while  at  five  feet  apart,  trees  will  be  able  to  stand  together  till 
such  a  time  as  they  will  be,  when  cut  down,  fit  for  the  most  useful  country 
purposes,  without  doing  injury  to  one  another. 

756.  Again,  trees  growing  upon  what  may  be  termed  moderately  low-lying 
and  sheltered  parts  of  the  country,  or  in  a  situation  between  sheltered  and  ex- 
posed, ought  to  be,  laying  aside  every  local  consideration  as  to  the  sale  of  the 
thinnings,  planted  more  closely  than  those  in  a  sheltered  part,  and  that  on 
account  of  the  health  of  the  trees  individually,  as  well  as  of  the  plantation 
as  a  whole.     This  is  evident;  for  in  order  to  make  up  for  the  shelter 
possessed  by  trees  in  a  naturally  sheltered  site,  those  in  a  less  sheltered 
part,  in  order  to  give  them  equal  advantage,  require  to  be  planted  so 
closely  as  to  produce  shelter  to  one  another  artificially,  and  that  to  as  great 
an   extent  as  the  nature  of  the  site  may  demand.     In  such  situations, 
again,  where  no  very  small  wood  could  sell  to  advantage,  I  would  advise  to 
plant  at  from  three  and  a  half  to  four  feet  apart.    At  distances  much 
wider  than  four  feet,  the  young  trees  would  not  prosper  well,  but  would  be 
much  checked  by  exposure  and  want  of  due  shelter :  on  the  other  hand,  in 
such   situations  where  small  thinnings  could  meet  with  a  ready  market,  I 
ivoulcL  advise  to  plant  at  from  three  to  three  and  a  half  feet. 

757-  In  all  situations  which  may  be  termed  high-lying,  and  therefore 
exposed,  or  very  exposed,  no  young  trees,  if  wished  to  prosper  at  all, 
should  be  planted  more  widely  than  three  feet,  whether  the  first  thinnings 
niay  meet  with  a  ready  market  or  not.  The  great  point  to  be  aimed  at  in 
the  growing  of  timber  in  such  situations,  is  to  produce  shelter  as  quickly 
as   possible  among  the  trees  themselves ;  and  this  can  only  be  done  by 
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planting  rather  closely  in  the  outset  Even  although  a  few  hundred  trees 
should  be  cut  out  as  they  become  too  close,  and  allowed  to  lie  as  useless 
and  unsold,  no  objection  should  be  made :  they  will  have  answered  their 
purpose,  namely,  that  of  producing  artificial  shelter  for  a  time,  and  of 
rearing  up  the  whole  as  a  plantation  much  more  healthily  and  quickly  than 
could  have  been  done  without  them. 

758.  These  considerations  comprise,  I  think,  the  whole  art  of  judging  as 
to  the  distance  at  which  trees  should  be  planted  in  any  given  locality  of 
country.  This  distance  will,  in  all  cases,  be  regulated  by  the  demand  for 
timber  in  the  neighbourhood,  whether  that  may  be  for  smaU  or  large,  or 
both  together,  and  at  the  same  time  by  the  site  of  the  ground  to  be  planted. 
If  the  site  be  a  sheltered  one,  the  trees  may  be  planted  more  thinly,  as  local 

f  circumstances  may  demand ;  and  if  an  exposed  one,  for  the  sake  of  the 
'  general  and  future  health  of  the  plantation,  the  trees  must  be  planted 
closely  in  order  to  produce  artificial  shelter.  Having  premised  the  above, 
it  may  here  be  profitable  to  say  a  little  as  to  the  consequences  which  would 
be  most  likely  to  arise  were  forest  operations  to  be  conducted  upon  the 
principle  of  thin  planting,  as  has  been  recommended  by  theorists. 

759.  They  say,  plant  hardwood  as  a  permanent  crop  upon  the  ground  at 
twenty-eight  feet  apart,  and  make  up  with  firs  between  to  seven  feet  over 
alL     In  this  case  the  proprietor's  views  as  to  the  cheapest  way  of  doing 
the  work  are  realised ;  but,  I  maintain,  not  in  a  manner  consistent  with 
future  profit :  for  at  seven  feet  apart  the  young  trees  will  not  come  away 
quickly ;  they  will  remain  for  several  years  in  a  stunted  state,  growing 
widely  to  side  branches,  and  not  to  proportionable  height  tUl  they  come 
the  length  of  sheltering  one  another ;  while  in  an  exposed  site  they  mi^t 
never  come  this  length  at  aU,  and  in  all  probability  they  would  not  require 
to  be  thinned  before  they  were  twenty-five  or  thirty  years  old ;  much 
depending  upon  the  nature  of  the  soil  and  site.    And,  moreover,  a  veiy 
few  deaths  per  acre — say  only  forty  plants — would  occasion  forty  large 
gaps,  each  not  less  than  fourteen  feet  in  diameter,  which  would  be  a  most 
ridiculous  system  of  forest  management  if  carried  to  any  extent.     Further, 
in  most  cases,  proprietors  who  would  plant  trees  at  seven  feet  over  all,  as 
has  been  recommended  by  some  theorists,  would  not  receive  one  penny  of 
income  from  such  plantations  until  they  were  above  twenty -five  years  of 
age ;  and  even  then  the  trees  in  such  plantation  would  not  be  in  nearly  so 
vigorous  and  healthy  a  state  as  those  planted  at  from  three  to  four  feet,  as 
I  have  recommended.     In  short,  relative  to  this  system  of  thin  planting; 
instead  of  being  a  gain  to  a  proprietor,  it  would,  in  every  sense  of  the  word, 
be  a  decided  loss  both  for  the  present  and  future  generation. 

760.  Suppose  that  all  the  plantations  upon  a  gentleman's  estate  were  to 
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be  planted  with  hardwood  at  twenty-eight  feet  apart,  and  made  up  with  firs 
to  the  distance  of  seven  feet,  how  could  he  ever  produce  small  firs  for  posts 
or  rails  for  general  estate  purposes  ?  If  he  did,  he  would  spoil  the  general 
health  of  the  plantation  by  taking  out  even  a  few  trees  per  acre.  Again, 
at  what  age  could  a  plantation  so  managed  be  expected  to  produce  a  small 
hardwood  tree,  even  for  any  estate  purpose?  If  any  wood-merchant  were 
to  come  and  offer  a  high  price  for  young  hardwood  trees  of  any  description, 
how  could  the  proprietor  of  such  woods  take  advantage  of  it,  seeing  that 
his  hardwood  trees  all  stood  at  distances  so  wide,  that  he  could  not,  without 
great  loss,  cut  down  even  one  tree  till  of  mature  age  ?  Again,  were  the 
whole  of  the  plantations  in  Britain  to  be  conducted  in  this  manner,  what 
would  we  do  for  small  wood  of  any  description  in  the  country  generally  ?  , 
These  questions  seem  to  me  quite  sufficient  to  point  out  the  extreme  folly 
of  parties  who  would  recommend  any  proprietor  of  land  to  plant  at  wide 
distances.  i 

Those  who  have  advocated  the  system  of  thin  planting  as  above  stated, 

argue  that  plantations,  when  planted  at  from  three  to  four  feet,  soon 

become  too  close,  and  that  such  closeness  produces  unhealthfness  in  the 

trees ;  and  further,  they  maintain  that  this  is  the  very  reason  why  we  now 

see  80  many  of  our  home  plantations  in  a  too  crowded  state.    That  many 

of  our  home  woods  are  shamefully  over-crowded  at  the  present  day,  is 

too  plain ;  and,  I  would  set  my  face  to  the  utmost  against  such  a  state 

of  things ;  but  what  is  the  fundamental  cause  of  this  ?     It  is  by  no 

means  attributable  to  planting  from  three  to  four  feet     The  cause  is 

6<zd  management,  or  rather,  I  may  say,  the  want  of  timely  thinning. 

Wherever  plantations  have  been  managed  in  the  way  that  I  here  advise, 

and  judiciously  thinned,  the  work  has  been  attended  with  the  most  happy 

and  profitable  results. 

The  whole  secret  of  training  up  healthy*  plantations  lies  in  the  after- 
management.  If  plantations  are  left  entirely  to  nature,  as  is  too  often 
the  case,  without  any  art  being  used,  the  trees  must  of  course  kUl  one 
another. 

761.  I  conclude  this  section,  then,  by  stating  generally,  that  on  low- 
lying  and  naturally  sheltered  parts  of  the  country  I  plant  hardwood  at 
fifteen  feet  apart,  and  make  up  with  nurses  to  five  feet  over  all ;  that  on 
moderately  sheltered  parts  I  plant  hard  woods  at  twelve  feet  apart,  and 
make  up  with  nurses  to  foiu*  feet  over  all ;  and  that  on  high-lying  and  ^  J 
exposed  parts  I  plant  pine  and  larch  only,  at  distances  varying  from  three  ,  ^ 
"feet  to  three  and  a  half  feet,  as  the  case  may  be. 
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SECTION   VI. ^HOW  TO  CHOOSE   YOUNG  FOREST  TREES  WHEN   BUYING   THEM  ^OM 

PUBLIC  NURSERIES. 

762.  Every  proprietor  who  has  occasion  to  plant  forest  trees  to 'any 
considerable  extent,  unless  he  have  a  sufficiently  large  nurseiy  of  his  own, 
will  find  it  necessary  to  supply  himself  from  some  respectable  nurseryman. 
In  doing  so,  it  is  absolutely  necessary  that  healthy  trees  should  be  selected; 
and  also  those  of  such  a  nature  as  may  be  suited  to  the  situation  wheie 
they  are  intended  to  be  planted  for  good  and  alL 

The  proprietor  who  intends  to  plant  should  either  himself  visit,  or  cause 
his  forester  to  visit,  during  the  summer  previous  to  the  planting  season, 
any  nursery  from  which  he  intends  to  purchase  his  supply  of  young  forest 
trees,  and  see  that  the  stock  of  young  trees  in  it  is  in  a  clean  healthy 
state,  free  from  all  sccde,  hug,  or  any  other  vermin  generally  infesting 
young  trees. 

Such  a  visit  in  the  summer  season  may  by  many  be  considered  unneces- 
sary, but  evtry  experienced  planter  can  bear  witness  to  the  propriety  of  it 
I  have  known  instances  of  diseased  trees  from  a  nursery  being  the  cause  of 
propagating  the  same  disease  through  several  plantations  in  the  neigh- 
bourhood.    In  asserting  this,  however,  I  do  not  mean  to  say  that  an; 
respectable  nurseryman  would  be  guilty  of  sending  diseased  trees  to  any  of 
his  customers  ;  but  I  say  that  every  planter  or  forester  should,  previous  to 
making  a  purchase,  go  and  visit  the  nursery-grounds,  and  judge  for  himself 
as  to  whether  he  shall  buy  or  not    The  proper  time  for  such  a  visit  is 
during  the  month  of  July,  when  the  trees  are  in  full  leaf,  and  in  a  Tlgorous 
state  of  growth. 

In  that  month,  all  young  trees  should  have  the  bark  upon  the  main  stem 
and  branches  clean  and  free  -from  any  appearance  of  scale  or  bug ;  and 
when  a  little  of  the  surface  skin  is  removed  by  the  nail  of  the  thumb,  the 
bark  underneath  should  be  of  a  pure,  healthy,  transparent  green  colour,  not 
pierced  by  any  small  holes.  The  surface  bark  of  a  young  tree  in  perfect 
health  should  be  easily  removed  from  the  inner  bark.  There  should  be  no 
appearance  of  small  holes  in  the  leaves  at  this  season  of  the  year  ;  ndther 
should  they  seem  to  have  been  bitten  short  by  any  insect. 

763.  Having  visited  the  public  nursery  grounds  in  the  month  of  July, 
and  found  the  general  health  of  the  young  trees  quite  satisfactory,  it  will 
be  necessary  for  the  intending  planter  again  to  visit  the  same  grounds  about 
the  middle  of  October  or  first  week  of  November,  in  order  to  makff 
purchase  of  such  trees  as  he  may  require  for  the  season.  In  making  pur- 
chase, it  is  absolutely  necessary  to  bear  in  mind  the  nature  of  the  ground 
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and  situation  to  be  planted.  If  the  ground  is  a  thin  soil  upon  a  high 
situation,  then  choose  trees  from  the  nursery  that  have  stood  rather  wide 
in  the  rows,  and  have  had  free  air  and  room,  and  are  rather  of  a  low  set, 
bushy  character,  and  altogether  presenting  a  hardy  appearance  :  plants  of 
such  a  character  will  suffer  very  little  indeed  from  being  removed  to  a  high 
climate.  For  a  high  situation,  always  choose  one  year's  transplanted  firs, 
and  hardwood  not  exceeding  two  feet  in  height.  If  plants  of  an  opposite 
character  be  chosen  for  such  a  situation — that  is,  tall  slender  plants,  which 
have  made  long  shoots  of  young  wood  the  previous  summer — ^they  wiU  be 
sure  to  suffer,  and  it  is  more  than  probable  that  one  half  of  them  will  die. 

764.  If  the  situation  to  be  planted  is  a  low  sheltered  one,  with  a  good 
soil,  then  choose  tall  well-grown  plants  for  it ;  for  in  such  situations  there 
is  generally  a  luxuriant  growth  of  the  natural  grasses ;  and  unless  the 
young  trees  be  pretty  tall,  they  would  be  altogether  choked  by  such  a  mass 
of  herbage  surrounding  them.    Above  all,  it  is  necessaiy  to  be  most  par- 
ticular in  seeing  that  the  young  trees  chosen  be  well-rooted ;  that  is,  hav- 
ing plenty  of  small  fibrous  roots,  which  are  the  mouths  by  which  the  plant 
derives  its  nourishment  from  the  earth.    In  a  rather  light  soil,  not  too 
highly  manured,  the  roots  of  young  trees  are  generally  good ;  but  if  the 
young  trees  have  grown  in  a  stiff  heavy  soil,  there  is  a  risk  of  their  being 
badly  rooted ;  that  is  to  say,  they  will  most  likely  have  few  small  fibres  ;  ■"  ,       / 
and  young  trees  with  few  fibres  never  succeed  well  when  replanted — ^more 
especially  those  of  the  pine  tribe.    Much  of  the  success  in  the  growing  of 
trees  in  the  forest  depends  upon  a  good  healthy  choice  from  the  nursery  ; 
therefore  this  point  should  always  be  carefully  attended  to  by  every  intel- 
ligent planter. 

765.  No  proprietor  should  grudge  to  give  a  fair  price  to  a  respectable 
nurseryman,  in  order  to  have  his  orders  punctually  attended  to.    The 
gentleman  who  offers  a  fair  price  is  always  sure  to  have  a  good  article  sent 
him  ;  while,  when  a  proprietor  offers  a  low  price  to  any  nurseryman  for 
his  trees,  the  nurseryman  is  not  enabled  to  bestow  that  labour  upon  the 
lifting  of  the  young  trees  which  is  necessaiy  to  secure  the  safety  of  the 
roots.     Trees  of  the  pine  tribe,  if  they  are  lifted  out  of  the  earth  carelessly, 
g^enerally  lose  one  half  of  their  roots ;  and  in  such  a  case  the  trees  cannot 
groiv-     Therefore,  every  planter  (Jught  to  see  that  the  trees  he  uses  are  care- 
folly  lifted  from  the  nursery  ground. 

766.  In  purchasing  the  rarer  sorts  of  pine,  &c.,  from  public  nurseries, 
foresters  should  be  very  careful  to  see  that  they  have  not  been  tenderly 
(eared  in  pits  or  frames,  as  if  so,  they  will  have  small  chance  to  succeed 
Trhen  planted  out,  even  on  a  moderately  sheltered  part.  All  plants  of  this 
class  sbould  have  stood  atr  least  one  year  in  thef  open  grounds  of  the  nur- 
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sery,  before  they  are  sent  out  to  the  country ;  and  the  forester  should  be 
careful  to  see  to  this,  otherwise  he  will  run  the  risk  of  losing  the  subjeda 
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767.  That  every  proprietor  of  land  who  has  occasion  to  plant  young  forest 
trees  to  any  considerable  extent,  should  have  a  piece  of  ground  adapted  for 
the  raising  of  young  trees,  is  quite  consistent  with  good  management  in 
forest  operations.    But,  except  in  the  case  of  extensive  hill  and  moorland 
properties,  on  which  a  large  extent  of  planting  is  annually  and  regularly 
carried  on,  which  are  situated  far  from  public  nurseries,  and  on  which, 
therefore,  it  is  often  advisable,  as  a  point  of  economy,  to  establish  snch 
extensive  nurseries  as  to  supply  the  greater  part  of  the  young  trees  re- 
quired,— I  do  not  here  mean  to  advise  that  every  proprietor  should  be  hia 
own  nurseryman ;  for  the  raising  of  forest  trees  to  such  an  extent  on 
most  estates  where  planting  is  only  done  by  times,  and  not  regularly,  woold 
be  altogether  out  of  the  question.     No  proprietor's  forester,  however  well 
qualified  he  might  be,  can  possibly  have  sufficient  time  and  opportunity  to 
attend  to  the  minute  operations  of  raising  young  trees  from  the  seed,  from 
cuttings,  layers,  &c. :  but  I  do  assert,  that  a  piece  of  ground  kept  as  a 
reserve  nursery  is  absolutely  necessary  on  such  places,  in  order  to  good 
management 

In  order  to  point  out  the  utility  of  proprietors  having  their  own  home 
nurseries,  and  to  show  to  what  extent  it  is  advisable  for  them  to  cultivate 
their  own  young  trees  previous  to  planting  them  out  into  the  forest,  I  shall 
here  detail  my  manner  of  proceeding  while  at  Amiston  with  regard  to  this 
operation,  and  afterwards  I  shall  also  give  an  outline  of  my  manner  of 
proceeding  with  our  nursery  in  Strathspey. 

768.  At  Amiston  we  had  about  two  acres  occupied  as  nursery  groimd. 
In  it  we  raised  all  our  own  oaks  from  the  acorn  ;  and  as  we  were  in  the 
habit  of  getting  a  regular  supply  of  acorns,  we  had  ready  for  transplanting 
out  into  the  forest  grounds  about  twenty  thousand  eveiy  year  successively. 
Having  this  piece  of  ground  occupied  as  a  nursery,  we  were  enabled  to 
raise  the  oaks  in  it  to  a  pretty  large  size  previous  to  planting  them  out, 
which  was  of  great  advantage  to  us,  as  we  had  very  many  hares  and  rabbits 
to  contend  with ;  and  besides,  being  tall,  they  were  not  apt  to  be  choked 
by  long  grass  and  weeds  overtopping  them.     To  get  such  large  plants  as 
we  were  in  the  habit  of  using  there  for  our  home  woods  from  the  common 
nurseries,  would  have  been  quite  impracticable  to  any  considerable  extent 
We  did  not  raise  all  our  oaks  to  a  large  size  previous  to  planting  them  out, 
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but  only  a  part,  so  far  as  was  required.  Some  seasons  we  planted  out  in 
the  home  plantations  several  thousand  oaks  from  three  to  five  feet  high^ 
with  strong  fibrous  roots ;  and,  in  order  to  have  them  strong  bushy  plants, 
we  gave  them  abundance  of  room,  plant  from  plant,  in  the  rows,  which  is 
never  the  case  with  plants  got  from  the  common  nurseries.  We  also 
raised  yearly  three  or  four  thousand  larches  to  a  pretty  large  size,  as  also  a 
number  of  all  the  common  sorts  of  trees  generally  planted  in  the  forest, 
which,  when  we  had  them  grown  to  the  desired  strength,  we  planted  out 
into  the  forest  ground  to  fill  up  any  vacancies  which  occurred  among  the 
young  plantations  ;  and  even  in  some  instances,  where  a  small  plantation 
was  required  to  have  immediate  effect,  I  have  planted  up  with  such  large 
trees  entirely. 

769.  No  proprietor's  establishment  of  moderate  extent  can  be  said  to  be 
complete,  as  relates  to  his  plantations,  without  such  accommodation  as  I 
have  described  in  reference  to  the  nursery  at  Amiston.    Without  such  a 
reserve  nursery,  no  forester  can  have  young  trees  at  command  in  order 
to   meet  the    demands   of   his   employer,   as  occasion  may  sometimes 
requira    Without  such  a  reserve  nursery,  no  gentleman  can  reasonably 
expect  to  have  forest  operations  conducted  properly.    It  would  be  folly  to 
send  forty  or  fifty  miles  to  a  nurseryman  for  a  few  good  trees  to  answer 
some  particular  purpose,  when  the  same  could  be  got  more  conveniently 
and  more  safely  from  the  home  nursery ;  and  even  after  sending* for  them, 
thej  might  not  be  such  as  were  expected.    Difficulties  of  this  kind  I  have 
myself  experienced  in  certain  situations ;  but  where  I  have  had  the  ac- 
commodation of  a  home  nursery,  I  have  been  able  at  all  times  fully  to 
meet  the  demands  of  my  employer,  and  that  at  a  very  moderate  expense. 
Therefore  it  is  that,  having  experienced  the  disappointments  attendant 
npon  the  want  of  a  reserve  nursery,  I  would  here  urge  every  proprietor  of 
moderate  extent  to  adopt  the  system  of  having  one,  merely  with  the  view 
of  raising  a  few  particularly  good  trees  for  particular  purposes.    The  ex- 
tent of  ground  to  be  occupied  must  be  regulated  acQording  to  the  probable 
demand ;  that  is,  if  the  forest  grounds  be  somewhat  extensive,  two,  or 
perhaps  three,  acres  may  not  be  too  much ;  and  if  they  are  not,  half  an 
acre  maj  be  quite  enough.     In  making  such  a  nursery,  never  let  it  be  in  a 
sheltered  or  low-lying  part,  for  there  the  young  trees  would  be  drawn  up 
and  -weakly ;  neither  make  it  upon  a  stiff  clay  soil,  for  in  such  a  soil  young 
trees  never  make  good  roots:  but  let  the  situation  be  rather  an  exposed  one, 
with  a  light  friable  soil.    There  the  young  trees  will  become  bushy  and  hardy, 
and  also  throw  out  numerous  fibrous  roots,  which  is  always  favourable  to  the 
healthy  growth  of  young  forest  trees  which  have  to  be  transplanted. 

770.   The  foregoing  statements  in  regard  to  nurseries  have  reference 
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only  to  such  establishments  as  are  suitable  for  comparatively  small  and 
moderately-sized  properties.  On  extensive  properties,  say  such  as  those  on 
which  there  are  from  6000  to  15,000  acres  under  wood,  and  on  which 
there  are  some  300  or  oOO  acres  of  land  planted  annually,  the  case  is 
altogether  diflferent.  In  Strathspey,  for  example,  where  we  plant  upwards 
of  2,000,000  of  trees  yearly,  and  where  we  are  a  great  distance  from  any 
public  nursery,  we  have  a  home  nursery  of  some  sixteen  acres  in  extent,  in 
which  we  rear  the  greater  part  of  the  young  trees  we  require.  In  this 
nursery  we  keep  a  regular  staff  of  people  for  the  purpose,  who  attend  to 
propagating,  and  to  rearing  the  young  trees  of  the  various  sorts  to  all  the 
stages  wanted,  and  by  this  means  we  are  quite  independent  of  public  nur- 
series, and  have  the  advantage  of  every  tree  we  use  being  naturalised  to 
the  climate  before  it  is  planted  out,  which  is  a  great  matter  in  tree  cul- 
ture ;  and  besides,  from  this  establishment  we  are  enabled  to  have  our 
trees  cheaper  than  we  could  from  public  nurseries.  This,  of  course,  arises 
from  the  extent  being  sufficient  to  support  an  establishment  of  people  for 
the  purpose,  which  could  not  follow  the  operation  on  a  small  scala 
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771.  In   the  preceding  section  I  recommended  the  establishment  of 
reserve  nurseries,  in  connection  with  the  woodlands,  on  moderately  small, 
and  on  somewhat  extensive  landed  properties,  say  on  those  ranging  from 
4000  to  15,000  acres  in  extent,  on  which  the  woodlands  might  extend 
from  400  acres  to  1500  respectively^  as  on  such  sized  properties  planting 
is  not  generally  performed  regularly,  but  only  from  time  to  time,  on  a 
small  scale,  and  therefore  would  not  pay  the  expense  of  keeping  up  a 
regular  nursery  establishment.    But  on  the  other  hand,  I  recommended 
that  on  extensive  hill  and  moorland  properties,  say  on  such  as  might  range 
in  extent  from  30,000  to  50,000  acres,  and  on  which  it  was  contemplated 
to  plant  annually  from  200  to  400  acres  for  a  series  of  years,  regular  nur- 
series should  be  established,  both  in  order  to  facilitate  the  planting  opera- 
tions generally,  and  to  have  the  supply  of  plants  at  the  cheapest  possible 
rate.     As,  therefore,  I  have  found  from  experience  that  a  regular  nursoy 
establishment  is  highly  advantageous  on  extensive  properties,  where  it  is 
contemplated  to  plant  on  a  large  scale  for  a  series  of  years,  I  propose  in 
this  section  to  lay  down  such  a  scheme  of  nursery  culture  as  may  be 
found  suitable  and  advantageous  for  planting  operations  on  large  proper- 
ties, say  on  such  as  those  on  which  it  is  purposed  to  plant  400  acres  an- 
nually for  a  period  of  fifteen  or  twenty  years. 
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772.  As  the  establishment  of  such  a  nursery  is  necessarily  attended 
with  considerable  expense  at  the  outset,  the  whole  thing  should  be  care- 
fully and  maturely  considered  by  the  forester  who  is  to  manage  it  before 
he  embark  in  it.  If  this  is  not  attended  to,  disappointment  to  a  very  large 
extent  may  ensue.  In  taking  up  the  subject,  therefore,  I  shall  do  so  at 
considerable  length,  in  order  to  lay  down  such  a  ground-work  of  the  art 
of  nursery  culture  -as  may  guide  any  intelligent  forester  who  may  under- 
take the  rearing  of  young  trees,  for  planting  out  and  making  large  planta- 
tions on  an  extensive  property. 

773.  The  very  first  point  to  consider  is  the  part  of  the  property  on 
which  the  nursery  should  be  situated ;  and  this,  of  course,  should  be  as 
near  to  the  centre  of  the  intended  planting  operations  as  possible.     K, 
however,  after  fixing  upon  a  certain  field  for  the  site,  it  should  be  found 
that  the  land  is  of  a  heavy  clay  nature,  such  a  site  should  at  once  be 
objected  to,  as  on  it  young  trees  could  not  be  expected  to  make  such 
fibrous  roots  as  are  necessary  in  order  to  ensure  entire  success  in  the  rear- 
ing of  the  plantations  to  be  made  from  it.     In  choosing  the  site,  therefore, 
let  it  be  on  a  light  loamy  soil,  although  it  should  lie  a  mile  or  more 
from  the  centre  of  the  intended  operations,  as  the  advantages  to  be  gained 
in  the  superior  state  of  the  plants  from  such  a  soil  will  far  overbalance 
any  disadvantages  in  regard  to  distance  in  carrying  the  young  trees  to 
their  permanent  positions. 

774.  The  point  as  to  soil  being  arranged,  the  next  is  to  see  whether 
the  site  is  satisfactory  in  other  respects ;  namely,  whether  it  be  not  too 
iDUch  exposed  to  cutting  winds  in  spring,  too  much  surrounded  by  wet 
and  iindndned  lands,  too  much  sheltered  by  trees,  or  having  an  eastern  or 
northern  aspect.     In  short,  all  these  points  should  be  avoided,  as,  if  the 
site  be  too  much  exposed  to  cutting  winds  in  spring,  the  young  plants 
would  suffer  such  a  check  as  to  impair  their  health  and  vigour  ;  if  much 
surrounded  by  wet  and  uudrained  lands,  frosts  would  be  induced  in  the 
early  part  of  summer,  and  consequently  the  young  shoots  of  plants  of 
early  growth  would  be  injured ;  if  much  sheltered  by  trees,  the  young 
plants  would  become  drawn  up  and  of  a  weakly  habit,  and  when  put  out 
into  the  plantation  ground,  would  suffer  such  a  check  as  to  prevent  their 
progress  for  a  considerable  time  ;  and  if  lying  to  the  east,  the  effects  of  the 
morning  sun  in  April  on  the  plants  after  a  night's  frost  would  be  injurious; 
and  if  to  the  north,  the  ground  would  be  cold,  and  could  not  be  satisfac- 
torily Terought  for  the  sowing  of  the  seeds  till  the  season  was  well  advanced. 
In  choosing  the  site,  therefore,  let  the  soil  be  rather  light  than  otherwise ; 
let  it  be  neither  much  exposed  nor  much  sheltered ;  let  it  be  in  a  rather 
dry  and  cultivated  part  of  the  estate  ;  and  let  it  have  a  south  or  south-west 
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exposure  if  possible,  or  at  any  rate  nearer  to  the  south  and  west  points 
than  to  the  north  and  east. 

775.  These  points  all  arranged,  the  next  step  is  to  ascertain  what  extent 
of  ground  will  be  necessary  for  the  rearing  of  the  quantity  of  young 
trees  that  may  be  required  I  shall  suppose  that  the  estate  on  whidi 
the  nursery  is  to  be  established  is  in  a  part  of  the  country  suitable  for 
rearing  oak  and  other  hardwooded  trees  on  the  lower  parts  of  it,  and 
that  it  is  found  desirable  and  necessary  to  rear  a  large  proportion  of  pine 
and  larch,  both  for  nurses  to  the  hardwood,  and  for  making  pine  and  larch 
plantations,  without  hardwoods,  on  the  higher  parts. 

776.  In  paragraph  771  I  proposed  to  lay  down  such  a  scheme  of  nurseiy 
culture  as  might  be  found  suitable  for  planting  operations,  to  the  extent  of 
400  acres  annually;  and  in  paragraph  775  I  assumed  that  the  sorts  required 
would  be  hardwoods  of  all  the  various  kinds,  with  a  large  proportion  of 
pine  and  larch,  both  for  nurses,  and  for  making  plantations,  exclusive  of 
hardwoods,  on  the  hilly  parts  of  the  estate.     The  next  point,  then,  in  order 
to  ascertain  the  extent  of  ground  required  for  the  nursery  is,  the  proportion 
of  larch  and  pine  plants  that  are  likely  to  be  wanted,  as  compared  with  the 
hardwooded  sorts.     I  shall  at  once  define  this,  by  supposing  that  200 
acres  are  to  be  planted  annually  on  the  lower  parts  of  the  property  with 
hardwoods,  and  with  larch  as  nurses ;   and  that  other  200  acres  are  to 
be  planted  annually  on  the  higher  portions,  with  an  intermixture  of  larch 
and  pine. 

777.  From  this  it  would  follow,  that  to  plant  200  acres  annually  with 
hardwoods,  at  say  twelve  feet  apart,  about  61,000  of  them  would  require 
to  be  produced  annually,  besides  484,000  larch  as  nurses ;  and  that  to 
plant  aimually  200  acres  of  the  higher  grounds  with  larch  and  pine,  say  in 
equal  proportions,  and  at  four  feet  apart,  nearly  300,000  of  each  of  these 
sorts  would  have  to  be  produced  to  meet  the  annual  demand;  or,  in  all,  as 
follows : — 


Hardwoods,  . 

Larch, 

Pine, 


61,000 
784,000 
300,000 

1,145,000 


778.  These  61,000  oaks,  including  a  few  other  hardwooded  sorts,  which 
are  supposed  to  be  required  yearly,  will  occupy  a  space  of  nursery  gromid 
equal  to  about  three-quarters  of  an  acre ;  the  784,000  larcli  plants  will 
occupy  another  space  equal  to  five  acres;  while  the  300,000  pines  also  re- 
quired each  year  will  occupy  another  space  equal  to  one  and  a  half  acre ; 
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thus  giving  an  extent  of  nurseiy  ground  equal  to  seven  acres,  one  rood,  as 
having  to  be  cleared  of  its  crop  each  year  successively,  in  order  to  plant 
400  acres  of  the  woodlands  annually.    Next,  as  the  oak  plants,  which  form 
the  great  bulk  of  the  hardwoods,  must  stand  three  years  in  the  nursery 
lines  before  they  are  sufficiently  strong  to  plant  out  into  their  permanent 
sites,  these  will  require  to  be  progressing  at  the  different  stages  between 
one  and  three  years — three  regular  successive  crops  of  this  tree,  each  on  an 
extent  of  ground  equal  to  three-quarters  of  an  acre  ;  and  thus,  under  hard- 
woods alone,  two  acres  one  rood  of  the  nurseiy  ground  will  be  constantly 
occupied.    Again,  the  larch  plants  must  stand  two  years  in  the  nursery 
lines  before  they  are  fit  for  planting  out ;  and  as  I  have  stated  above  that 
five  acres  of  the  nurseiy  will  be  required  to  produce  the  annual  quantity  of 
that  tree  needed,  there  will,  of  course,  be  twice  that  number  of  acres  neces- 
sary to  keep  good  a  regular  succession  of  crop ;  that  is,  there  will  require 
to  be  ten  acres  of  the  nursery  ground  at  all  times  under  larch  alona    The 
pine  plants  must  also  stand  two  years  in  the  nursery  lines  before  they  are 
fit — except  in  some  cases,  on  which  it  is  not,  for  our  purpose,  necessary  to 
calculate — ^for  planting  out.    I  have  said  that  one  and  a  half  acre  of  the 
nursery  will  be  required   to  furnish  the  annual   quantity  of  that  tree 
needed,  so  that,  as  the  plants  must  have  two  years  in  the  lines,  there  must 
be  twice  that  extent  necessary  to  keep  up  the  regular  supply;  that  is, 
there  will  require  to  be  three  acres  of  the  nursery  ground  at  all  times 
nnder  pine-trees  alone.    From  these  calculations,  then,  it  is  brought  out 
that   the  whole  extent  of  nursery  ground  constantly  under  hardwoods, 
larch,  and  pine,  must  be  fifteen  acres,  one  rood.     Besides  this  extent  of 
nursery  ground,  which  must  be  kept  constantly  under  a  crop  of  young 
trees   of  the  various  successive  ages  required,  there  would  also  have  to 
be  a  portion  equal  to  three-quarters  of  an  acre  regularly  put  under  green 
crop  each  year  preparative  for  planting  oak  upon  it  the  year  following,  and 
another  portion,  equal  to  five  acres,  would  also  have  to  be  undergoing  a 
similar  preparation  each  year,  for  the  planting  of  larch  upon  it,  while  a 
third   i>ortion  of  one  and  a  half  acres  would  require  to  be  similarly  dealt 
-with^  as  a  preparation  for  the  planting  of  pine  upon  it  the  year  following. 
In  addition  to  these  specified  quantities,  one  acre  would  have  to  be  allowed 
for  the  sowing  of  oak,  larch,  and  pine  seeds ;  nearly  half  an  acre  for  manure 
and  compost  heaps ;  nearly  one  acre  as  borders,  for  layering  and  engrafting 
various  species  of  trees;  and  one  acre  would  have  to  be  allowed  for  roads, 
mralks^    &c.    The  whole  extent,  therefore,  of  nursery  ground  required  for 
the   reajing  of  trees  sufficient  to  plant  annually  400  acres  of  plantation 
land  Tvill  stand  thus : — 
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To  be  constantly  under  1,  2,  and  3  years'  transplanted  oak^  with 

other  hardwoods,      .  .  .  . 

To  be  kept  constantly  under  1  and  2  years'  transplanted  larch,  • 
To  be  kept  constantly  under  1  and  2  years*  transplanted  pine,  . 
To  be  kept  constantly  under  green  crop,  preparative  for  hard- 
woods, larch,  and  pine,  ..... 
Allowance  for  sowing  seeds  as  described, 

„         for  manure  and  compost  heaps, 

„         borders  for  layering  out,  engrafting,  &c.  &c. 

„         for  roads  and  walks,  &c.,      .... 

Total  extent  of  nursery  required,  .  .  •     25     3    0 

779.  This  seems  a  large  extent  of  nursery  ground  for  the  rearing  of 
1,145,000  plants  annually,  and  it  is  indeed  large  in  proportion  to  that  on 
which  public  nurserymen  would  rear  the  same  quantity  of  trees ;  but  as  in 
public  nurseries  the  young  plants  are  always  crowded  and  drawn  up,  and 
generally  no  proper  attention  is  paid  to  the  rotation  described,  I  am 
desirous  to  show  to  common  foresters  how  a  nursery  should  be  managed 
in  order  to  rear  a  sound  and  healthy  stock,  and  not  how  it  may  be  carried 
en  so  as  to  have  their  trees  at  the  cheapest  possible  rate  at  the  time  of 
planting ;  as  there  is  no  doubt  that  the  more  healthily  young  plants  can  be 
reared  the  cheaper  is  the  operation  of  planting  in  the  end,  and  the  more 
satisfactory  its  results  in  eveiy  respect.     It  is  perhaps  not  generally  knoim 
that  when  plants  are  crowded  in  the  nursery  lines  so  as  to  take  up  the 
least  possible  space  of  ground,  and  produce  the  largest  possible  nambet 
of  them  firom  a  given  extent,  they  are  badly  rooted,  and  many  of  them 
die  when  put  out    Besides  this  evil  in  regard  to  nursery  culture,  I  have 
invariably  observed  that  in  nurseries  where  no  attention  is  paid  to  green- 
cropping  the  land  regularly  previous  to  putting  young  trees  upon  it,  they 
are  unhealthy  and  stunted,  and  are  therefore  subject  to  disease  after  they 
are  planted  out ;  hence  one  great  cause  of  the  unhealthiness  we  observe  in 
many  plantations  at  the  present  day.      I  therefore  desire  to  establish 
among  private  foresters  a  scheme  of  nursery  culture  by  which  ihey  may 
rear  trees  healthily  and  soundly ;  as  I  know  from  experience  that  attention 
to  rotation  of  cropping,  and  to  giving  the  plants  free  space  to  grow  and 
develop  their  roots  and  tops  while  in  the  nursery,  is  the  only  way  in  which 
healthy  plantations  can  be  reared,  apart  from  after  management     I  main- 
tain, therefore,  that  the  extent  set  down  is  not  too  large  for  the  object  in 
view — namely,  for  the  rearing  of  a  healthy  supply  of  trees  for  annual 
plantations  to  the  extent  and  of  the  kind  described. 

780.  I  may,  however,  state  that  if  it  were  intended  to  rear  larch,  and 
pine  of  the  description  called  one  year  transplanted,  a  few  acres  less  than 
has  been  given  would  be  sufficient ;  as,  in  such  a  case,  the  plants  named 
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would  only  remain  one  year  in  the  nursery  lines,  and,  consequently,  only 
one  compartment  of  ground  would  be  annually  required  for  them  instead 
of  two,  as  in  the  scheme  I  have  given.  But  I  need  not  comment  on  this 
point,  as  every  intelligent  forester  must  be  aware  that,  according  to  the 
number  of  years  young  trees  are  respectively  required  to  stand  in  the 
nursery  lines,  there  must  be  a  correspondent  number  of  compartments  in 
the  nursery  occupied  by  them,  in  order  to  keep  up  a  regular  succession  for 
going  out  every  year.  In  illustration  of  the  point,  I  may  mention  that  in 
Strathspey,  our  nurseiy  extends  to  only  sixteen  acres,  and  yet  we  turn  out 
of  it,  on  the  average,  2,000,000  larch  and  pine  annually,  with  only  a  small 
quantity  of  oaL  This  arises  from  our  using  chiefly  one  year  transplanted 
larch  and  pine,  which  can  be  planted  more  closely  in  the  lines  than  when 
they  have  to  stand  two  years,  and  which,  besides,  only  remain  one  year^  in 
the  lines,  and  therefore  only  occupy  one  compartment  or  portion  of  the 
nursery  each  year. 

781.  The  extent  of  ground  having  been  fixed  on — ^based  on  such  calcu- 
lations as  I  have  given,  and,  in  the  case  under  consideration,  it  is  supposed 
to  be  twenty-six  acres,  in  round  numbers, — the  next  step  in  the  order  of 
the  work  is  to  have  it  thoroughly  drained.     This  should  be  attended  to  in 
an  especial  manner,  as,  if  not,  the  after  prosperity  of  the  crop  will  be  very 
unsatisfactory.    The  drains  should  be  made  forty-eight  inches  deep,  and 
may  be  laid  on  at  thirty  feet  apart    In  filling  them,  stones  may  be  used 
if  there  are  plenty  of  them  on  the  ground,  or,  if  not,  tiles.    Whichever  of 
these  materials  may  be  used,  they  should  be  dealt  with  in  the  same  way  as 
is  usually  done  for  the  drainage  of  land  for  agricultural  purposes.    One 
point  to  attend  to  in  the  drainage  of  land  for  a  nurseiy  is  to  have  all  the 
drains  made  so  as  to  empty  into  a  deep  weU  on  the  lowest  part  of  the  site* 
This  is,  of  course,  meant  to  supply  the  nurseiy  with  water,  to  be  lifted  by 
means  of  a  pump;  and  this  done,  a  large  drain-  should  be  made  from  the 
well,  80  as  to  allow  the  overflow  water  to  escape  from  it  at  a  point  about 
five  feet  under  the  surface,  and  one  foot  under  the  level  of  the  draina 

782.  The  land  having  been  drained  in  the  way  recommended,  the  next 

step  is  to  have  it  trenched  at  least  two  feet  deepv    In  doing  this,  all  stones 

should  be  removed  down  to  the  size  of  a  common  hen  egg,  as  the  fewer 

stones  there  are  left  in  the  preparation  of  nursery  ground  the  better  will 

the  'work  of  the  culture  be  performed  in  it  afterwarda    In  performing  the 

work  of  trenching,  the  land  should  be  levelled  as  far  as  may  be  considered 

judicious,  considering  its  general  surface,  as  it  does  not  suit  to  level  after 

trenching,  because,  were  this  done,  some  parts  would  necessarily  have  to  be 

reduced,  and  would  therefore  be  made  poor  compared  with  the  parts  that 

had  soil  added  to  them. 
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783.  The  draining  and  trenching  performed,  say  by  the  month  of 
November,  the  land  should  be  ploughed  regularly  all  over,  and  left  in  this 
state  to  be  ameliorated  by  the  action  of  the  &osts  and  rains  of  winter. 
The  following  season  it  should  be  properly  ploughed  and  harrowed,  so  as  to 
reduce  the  surface  to  as  fine  a  mould  as  possible,  and  at  the  same  time  alT 
stones  that  may  have  been  left  should  be  carefully  removed ;  afterwards  it 
should  be  drilled  up  by  the  plough,  manured  with  good  and  well-rotted 
dung,  and  sown  down  with  turnip,  mangold-wurzel,  or  any  such  crop,  in 
order  to  clean  and  enrich  the  soil,  and  bring  it  to  a  proper  condition  for 
after  use  as  a  nursery  for  young  trees. 

784.  During  the  summer,  while  this  green  crop  is  being  cultivated  on 
the  proposed  nurseiy  site,  it  should  be  enclosed  by  a  proper  and  substantial 
fence,  if  it  have  not  one  on  it  previously.  This  may  consist  of  a  stone 
wall,  a  hedge,  a  wooden  paling,  or  a  wire  fence.  If  a  stone  wall  be  erected,  it 
need  not  be  made  more  than  from  four  and  a  half  to  five  feet  high,  as  in 
this  case  it  looks  well  not  to  have  a  high,  dead-looking  fence,  but  one 
of  somewhat  an  ornamental  character ;  and  this  can  easily  be  attained, 
even  in  the  case  of  a  stone  wall,  by  having  the  copestones  made  flat  and 
level,  and  iron  uprights  of  half  an  inch  square,  aud  two  feet  in  length, 
sunk  and  batted  with  lead  into  them,  say  at  five  feet  apart,  on  which  a 
wire  netting  should  be  fixed  in  order  to  keep  back  hares  and  rabbits. 
Such  a  fence  as  this  both  answers  the  purpose  and  looks  well  for  a 
nursery. 

If  a  hedge  be  used,  both  it  and  the  nursery  will  require  to  be  protected 
by  a  close  upright  paling  until  the  hedge  itself  grow  up  sufficiently  to 
answer  the  purpose  of  protection ;  and  even  when  a  hedge  may  have 
attained  this  stage,  it  will  be  necessary  to  protect  the  ground  from  vermin, 
by  having  a  wire  netting  of  some  three  feet  high  outside  of  it;  as,  of  oourse, 
a  hedge  is  always  too  open  to  keep  back  hares  and  rabbits. 

I  do  not  think  that  a  wooden  paling  alone  is  generally  a  good  fence  for 
a  nurseiy,  unless,  indeed,  it  is  put  up  of  a  class  of  timber  calculated  to 
stand  for  some  fifteen  or  twenty  years,  as  it  may,  if  constructed  of  well- 
matured  oak  or  pine.  If  an  upright  wooden  paling  be  fixed  upon  for  itkt 
purpose,  it  should  therefore  be  made  from  the  very  best  material  that  can 
be  got,  keeping  in  view  to  lay  a  line  of  bricks  or  dose-jointed  stones  under 
the  fence-line  all  the  length  of  it,  and  sunk  into  the  earth,  so  that  the  bottoms 
of  the  wooden  uprights  may  rest  on  their  upper  edges,  in  order  to  prevent 
rabbits  getting  access  to  the  ground. 

A  wire  fence  suits  very  well  for  a  nursery  if  it  is  in  rather  a  sheltered 
part  of  the  estate ;  but  in  any  other  case  it  does  not  answer  so  well,  as  it 
gives  no  protection  to  the  groimds  when  shelter  is  most  wanted;  and 
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besides,  sucli  a  fence  is  very  apt  to  be  injured  by  hea^y  cattle,  when  these 
graze  in  its  neighbourhood ;  and  were  cattle  to  break  into  such  a  nursery, 
with  a  full  crop  of  young  trees  in  it,  they  would  certainly  make  ugly  work 
in  a  very  short  time.  I  should  therefore,  for  my  own  part,  recommend  a 
'stone  wall  as  the  best  fence  for  such  a  purpose  as  is  imder  our  notice,  with 
the  wire  netting  fixed  on  top  as  I  have  specified. 

785.  We  shall  now  suppose  that  the  nursery  ground  has  been  dealt  with 
as  has  been  described,  in  reference  to  draining,  trenching,  green^ropping, 
aind  fencing,  and  that  the  green  crop  has  been  removed  from  the  land  by 
the  month  of  November.  At  this  stage,  it  is  proper  to  take  an  account  of 
the  whole  work,  in  order  to  learn  what  it  has  cost  to  bring  it  up  to  this 
point ;  it  will  probably  stand  thus : — 

Drainage  of  26  acres  of  land,  4  feet  deep,  and  30  feet  apart,  with 

2 -inch  pipes  and  collars,  say  at  £6  per  acre,  .  .  £156     0     0 

Trenching  26  acres,  2  feet  deep,  and  removing  stones,  say  at 
£10  per  acre^  .  , 

Sinking  well  and  putting  in  pump,  say 

Building  large  drain  to  lead  overflow  water  from  well,  say 

Ploughing  26  acres  of  land  after  trenching,  say- 
Preparing  26  acres  for  green  crop,  say 

Gathering  stones,  say  . 

Manure,  520  loads,  at  4s.  per  load, 

Seed  for  and  sowing  green  crop,  say 

Thinning  and  cleaning  green  crop,  say  • 

Erecting  stone  wall,  with  wire  netting  on  top,  say  1462  yards, 
at  38.  6d.  per  yard,  . 

Interest  on  ;£447,  as  outlying  for  one  year,  say  at  5  per  cent, 
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£892     9     0 
Deduct  from  this  value  of  green  crop,  say  26  acres  turnips, 

at  £6  per  acre,  ......  156     0     0 


By  this  statement  the  nursery  will  be  due  the  proprietor  at 

the  end  of  the  first  year  of  cropping,  .  .  £736     9     0 

786.  For  the  sake  of  clearness  in  illustrating  the  subject,  I  shall  now 
suppose  that  we  have  arrived  at  this  stage  of  the  nursery  preparations  in 
^oyember  1860.  Then,  at  that  time,  and  after  the  green  crop  has  been 
jremOTed  from  the  ground,  it  should  be  again  ploughed  regularly  over, 
aaid  left  in  the  rough  state,  in  order  to  have  the  full  benefit  of  the 
-vrinter's  firost,  &a,  before  commencing  to  plant  it  with  young  trees  in  the 
following  spring.  The  land  having  been  thus  treated,  the  next  step  in  the 
order  of  the  work  will  be  to  have  the  roads  and  walks  all  made  during  the 
^veinter  months,  and  at  all  events  before  the  beginning  of  March,  when 
planting  and  sowing  operations  will  have  to  be  conmienced. 

787.  I  have  not,  up  to  this  stage  of  our  remarks  on  the  nurseiy,  said 
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lything  as  to  the  form  in  vhich  it  ought  to  be  laid  out  With  respect  tt 
lid  point  I  should  say  that  the  nearer  it  is  made  to  the  form  of  a  sqnm  il 
the  more  likely  to  give  satisfaction  in  regard  to  the  respective  operadoiu 
'  lining,  bedding,  and  otherwise  working  in  it  afterwards.  It  may,  heir- 
rer,  be  made  in  the  form  of  a  parallelogram,  but  on  no  account  should  the 
dea  be  made  of  unequal  lengths,  or  corred,  as  in  such  cases  I  haTefoimdi 
•eat  deal  of  trouble  in  getting  the  men  to  keep  their  lines — whether  in  the 
vse  of  planting  the  young  trees,  or  in  that  of  lining  off  the  beds  for  somng 
le  seeds — parallel  with  the  walks  and  roads.  When  this  point  is  not  attended 
I,  the  groands  invariably  look  awkward  and  unsightly.  Besides  this,i9t 
atter  of  economy,  it  is  advantageous  to  have  all  tbe  roads  and  wallu  liid 
r  parallel  and  at  right  angles  to  one  another ;  as  when  they  are,  the  voA- 
en's  time  is  not  necessarily  taken  up  with  calculations  and  meaaurmetiti 
L  order  to  arrive  at  certun  points  where  other  straight  and  parallel  linci 
e  required  to  agree  with  those  in  which  they  ore  engaged.  By  attentjon 
<  this,  much  time  and  expense  can  be  saved  in  the  working  of  thevbole 
he  following  diagram  will  show  how  I  should  lay  off  the  proposed  nuneii, 
ith  its  roads  and  walks: — 
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788.  Haying  given  this  diagram,  I  propose  next  to  make  a  few  remarb 
in  description  of  what  it  is  meant  to  represent.  The  double  outer  line  A 
represents  the  wall  or  outer  fence  enclosing  the  nursery  in  the  form  of  a 
parallelogram,  with  its  longest  sides,  each  supposed  to  be  440  yards  long, 
lying  from  S.E.  to  N.W.,  and  its  shortest,  each  supposed  to  be  286  yards, 
lying  from  N.E.  to  S.W.,  making  in  all  an  enclosure  of  26  acres.  The  space 
running  along  the  inside  of  the  double  line,  and  marked  B,  represents  a 
border  of  15  feet  width  all  round  between  the  wall  and  the  walk  c;  and  the 
two  cross-walks  which  divide  each  of  the  four  great  compartments  into 
two  are  marked  c  also,  and  are  all  5  feet  in  breadth.  The  roads  marked 
D,  and  which  intersect  the  enclosure  in  its  whole  length  and  breadth,  are 
supposed  to  be  12  feet  wide  ;  and  in  the  middle  of  each  of  the  sides  is  a 
gateway,  as  shown  at  e,  /,  g,  and  h.  The  object  of  this  arrangement  is  to 
subdivide  the  whole  ground  into  convenient  portions,  square  on  all  their 
sides,  and  parallel  to  one  another,  so  as  to  facilitate  all  the  operations  as 
much  as  possible,  and  to  keep  one  kind  of  tree  quite  distinct  from  another. 
In  the  centre  of  the  enclosure,  and  where  the  roads  intersect,  there  is  a 
large  space  left  for  the  purpose  of  turning  carts,  &c.^  when  it  may  be  found 
necessary  to  do  so. 

789.  I  have  next  to  describe  the  manner  of  performing  the  work  of  sab- 
dividing  the  ground  by  roads  and  walks,  as  shown  on  the  diagram.  First, 
then,  the  whole  land  embraced  should  be  made  as  level  as  the  general  sur- 
face will  judiciously  admit  of ;  and  this,  of  course,  should  be  done  in  the  act 
of  trenching.  This  attended  to,  the  roads  from  /  to  A,  and  ^  to  «,  as  well  as 
the  adjoining  walks  marked  c,  should  be  made,  by  removing  the  soil  from 
them  to  the  respective  breadths  specified,  and  to  such  a  depth  as  to  obtain 
a  pretty  hard  bottom  for  laying  on  road  material ;  and  in  the  removal  of 
the  soil  from  the  roadways  and  walks,  it  should  be  spread  equally  over  the 
borders  and  compartments,  so  as  to  improve  them.  The  soil  thus  exca- 
vated, say  to  the  depth  of  18  inches,  a  quantity  of  broken  stones  or  rough 
gravel  should  be  carted  and  laid  in  them,  to  the  thickness  of  at  least  12 
inches,  regularly  over  all  When  laid  on,  this  bottoming  should  be  well 
pressed  into  a  compact  state  by  the  application  of  a  heavy  roller,  drawn  by 
a  horse,  which  should  be  passed  several  times  over  the  whole,  so  as  to 
render  the  mass  as  solid  and  hard  as  possible  throughout.  The  making 
of  the  roads  and  ^walks  brought  to  this  stage,  the  next  step  is  to  have 
an  edging  of  some  sort  planted  along  their  sides,  both  in  order  to  pre- 
vent the  earth  from  the  borders  and  compartments  falling  into  them, 
and  to  present  a  decided,  distinct,  and  neat  appearance  over  all  the 
grounds.  I  think  that  the  best  plant  for  this  purpose  is  the  evergreen 
privet,  as  it  is  not  easily  injured  or  thrown  into  bad  health  by  being 
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frequently  trodden  upon,  as  box  and  many  other  plants  generally  used 
for  edgings  are,  when  they  are  subject  to  rough  usage.     I  find  the  privet 
answer  well  as  a  road-edging  in  our  home  nursery  in  Strathspey,  and  there* 
fore  recommend  it  to  others  for  a  like  purpose.    The  plants  for  this  pur- 
pose may  be  of  the  age  called  one-year  cuttings,  which  are  generally  about 
twelve  inches  high.    Before  planting  them,  the  earth  forming  the  margins 
of  the  borders  and  compartments  along  the  sides  of  the  roads  and  walks 
should  be  carefully  dug  and  levelled,  say  to  the  breadth  of  18  inches,  and 
afterwards  well  trodden  with  the  feet,  so  as  to  prevent  any  subsidence  fol- 
lowing the  operation.    This  attended  to,  and  any  unevenness  of  the  lines 
made  up,  and  the  whole  made  smooth  by  a  firm  beating  with  the  back  of 
the  spade,  the  common  garden  line  should  be  stretched  exactly  on  the  line 
on  which  the  hedge  is  to  be  planted,  taking  care  that  the  first  line  stretched 
shall  correspond  with  the  proposed  breadth  of  the  road  or  walk,  when  the 
hedge  on  the  opposite  side  shall  be  planted.    The  first  line  laid  along  one 
of  the  sides  of  one  of  the  roads,  the  soil  should  be  taken  out  by  the  spade 
along  that  side  of  the  line  on  which  the  road  is,  and  to  the  depth  of  six 
inches,  taking  care  to  do  this  in  a  regular  way  as  the  opening  is  made,  and 
to  lay  the  earth  as  it  is  taken  out  betwixt  the  opening  and  the  edge  of  the 
stones  or  gravel  formerly  laid  on  the  bed  of  the  road.    The  opening  thus 
prepared  for  the  reception  of  the  plants,  they  should  next  be  laid  along  the 
smooth  side  of  the  cut,  with  their  sides  resting  upon  it,  say  at  six  inches 
apart.    This  operation  being  performed  by  one  man,  another  should  follow 
him  and  put  the  earth  which  was  taken  out  of  the  cut  back  upon  the  roots 
of  the  plants,  in  a  careful  and  systematic  way,  so  as  not  to  displace  the 
plants  from  their  positions,  as  they  lie  loosely.    A  third  man  should  follow 
the  one  who  fills  in  the  earth,  and  should  make  it  firm  on  the  roots  of  the 
plants  with  his  feet,  and  see  that  each  plant  stands  erect  in  its  place  as  he 
proceeds.    This  should  be  done  from  one  side  only — viz.,  from  that  next  the 
road,  and  from  which  the  soil  is  taken,  and  not  from  the  opposite  side,  as 
that  should  be  left  level  and  smooth  for  the  operation  of  planting  in  the 
compartments  afterwards.     In  the  same  way  the  edging  on  the  opposite  side 
of  the  road  should  be  planted,  observing  to  make  the  opening  for  the  plants 
correspond  with  the  intended  breadth ;  and  as  the  same  mode  of  operation 
applies  to  the  planting  of  the  edgings  on  all  the  roads  and  walks,  I  need  not 
len^hen  my  remarks  on  the  subject,  but  only  state  that  after  the  plants  are 
put  in  they  should  be  all  cut  over  to  about  four  inches  above  the  earth. 

790.  I  shall  now  suppose  that  the  edgings  have  been  planted  along  the 
sides  of  all  the  roads  and  walks  as  described ;  the  next  thing  to  do  wUl  be 
to  liave  them  gravelled,  which  could  not  be  well  done  till  this  stage,  as, 
had  they  been  gravelled  before  the  edgings  were  planted,  they  would  have 
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been  injured  by  the  operation  of  taking  out  the  openings  for  them  on  each 
side.  In  finishing  the  walks,  good  hard  gravel  should  be  used,  and  on  no 
account  soft  or  earthy  matter,  as,  were  such  applied,  they  would  become 
soft  and  unserviceable  in  autumn  and  spring,  and  would  be  difficult  to  keep 
clear  of  weeds  in  summer.  In  applying  the  upper  coat  of  gravel,  it  should 
be  put  on  6  inches  deep  on  the  sides,  and  from  8  to  9  inches  deep  in  the 
middle,  so  as  to  secure  a  slight  fall  from  the  middle  to  each  side,  and 
thereby  throw  off  water  as  it  falls.  The  gravel  laid  on,  it  should  receiye 
a  thorough  rolling,  as  advised  for  the  compression  of  the  bottoming. 

791.  At  this  stage  the  nursery  ground  will  be  in  a  state  fit  for  the  recep- 
tion of  both  the  seeds  and  the  young  trees  which  it  is  intended  to  rear  in 
it ;  and  supposing  that  the  roads  and  walks  shall  have  been  all  completed, 
say  by  the  1st  of  February,  the  forester  should  then  arrange — if  he  has  not 
done  so  previously — as  to  the  procuring  of  the  seeds  and  young  plants  of 
the  various  sorts  he  intends  rearing ;  as,  during  the  first  year  of  a  nurseiy, 
in  order  to  hasten  the  usefulness  of  the  establishment,  it  will  be  necessary 
to  buy  in  young  trees  of  the  various  sorts  intended  to  be  planted  out  into 
the  plantations  the  following  year,  so  as  to  have  a  stock  on  hand  for  nse 
until  plants  shall  have  been  reared  from  seeds  sown  in  the  nursery.  In 
order  to  make  this  part  of  the  subject  clear,  I  shall  give  a  statement  show- 
ing the  quantities  of  young  plants  and  seeds  that  are  likely  to  be  required 
in  commencing  such  an  establishment  as  we  have  under  notice.  The 
statement  is  as  follows  : — 

792,  Young  trees  required  to  be  purchased  the  first  year — 


Oak,  1-year  seedlings, 

„     2-year  „      . 

„     1-year  transplanted, 
Ash,  2-year  seedlings, 

,,     I -year  transplanted, 
Elm,  2-year  seedlings, 

„      1-year  transplanted, 
Beech,  2-year  seedlings, 

„       1-year  transplanted, 
Alder,  2- year  seedlings, 
Birch,  2-year         „ 
Horse-Chestnut,  2-year  seedlings, 
Spanish  or  Sweet  Chestnut,  2-year  seedlings, 
Lime-tree,  transplanted,  4  feet  high,    . 
Maple,  Norway,  transplanted,  18  inches  high. 
Sycamore,  2 -year  seedlings, 

„        1-year  transplanted, 
Walnut,  2-year  seedlings. 
Poplar,  of  sorts,  1-year  cuttings. 


Carry  forward, 


45,000 

46,000 

46,000 

4,000 

4,000 

4,000 

4,000 

1,000 

1,000 

600 

600 

200 

1,000 

200 

1,300 

1,300 

1,300 

200 

1,100 


£7  17  6 

11     5  0 

40  10  0 

0  16  0 

2  10  0 

14  0 

2  10  0 

0     6  0 

0  12  6 

0     7  6 

0     6  6 

0     2  6 

0  12  0 

0  12  0 

1  10  0 
0  10  6 
16  0 

0  8  0 

1  13  0 

;£74  17  0 
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Brought  forward, 


£74  17 


"Willow-tree,  of  sorts,  1-year  cuttings, 


„  basket  of  sorts,  1 

Soots  Pine,  1-year  seedlings, 

„  2-year         „ 

Larch,  1-year  seedlings, 

„     2-year       „ 
Spruce  Fir,  2-year  seedlings, 

„         1-year  transplanted, 
Silver  Fir,  1-year  transplanted, 
Hedge  plants- — 

Hollies,  2-year  seedlings. 
Thorns,  2-year 


year  cuttings. 


» 


1,100 

200 

300,000 

300,000 

784,000 

784,000 

2,000 

2,000 

2,000 

2,000 
12,000 


1 

0 

30 

52 

117 

196 

0 

1 

1 


2 

4 

0 

10 

12 

0 

8 

0 

11 


1    11 
4     0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 


0 


Oak,     . 

.     6  bush. 

Horse-Chestnut, 

-j^  bush. 

Ash,     . 

.  *  „ 

Sweet  Chestnut, 

1 

Ehn,     . 

•   i  " 

Maple,  Norway, 

+    » 

Beech,. 

•      1^  « 

Sycamore, 

+    » 

Alder, . 

.     T^lb. 

Walnut, 

^  » 

Birch,  . 

.     ^bush. 

Holly,  . 

+    » 

Total  for  pknts,  .  .  .       £480   15 

793.  The  sorts  and  quantities  of  seeds  that  will  require  to  be  sown  in 
order  to  secure  a  corresponding  supply  of  plants  for  the  following  year  will 
be  as  under  : — 

Thorn,   .         .       1  bush. 
Scots  Pine,      .     38  lb. 
Larch,    .         .  314  „ 
Spruce,  Norway,     J  „ 
Silver  Fir,       .       4  „ 

As  an  appendix  to  this  statement,  I  may  add,  that  the  quantities  of  the 
seeds  of  the  different  sorts  named  in  it  are  proportionate  to,  and,  generally 
speaking,  sufficient  for  the  rearing  of  similar  numbers  of  plants  to  those 
detailed  under  paragraph  792,  of  course  with  the  exception  of  the  poplars 
and  wiUows,  which  are  raised  from  cuttings,  and  of  the  lime,  which  is  raised 
from  layers. 

794  In  my  statement  under  paragraph  792,  I  have  given  the  cost  of 
each  of  the  quantities  as  I  find  the  prices  to  stand  this  year  (1860)  in  the 
catalogues  of  public  nurserymen,  while  I  have  not  given  the  cost  of  the 
seeds  in  paragraph  793.    My  reason  for  this  is,  that  the  prices  of  the  seeds 
of  forest  trees  vary  so  much  each  year,  according  to  the  plentifulness  or 
scarcity  of  the  crops,  that  it  is  impossible  to  give  anything  approaching  to  a 
reliable  estimate  on  the  subject;  and  I  therefore  think  it  better  not  to  give 
the  prices  at  all,  than  to  state  such  prices  as  may  afterwards  tend  more  to 
mislead  than  to  inform.     Another  reason  for  not  giving  the  cost  of  the 
seeds  is,  that,  with  the  exception  of  the  sweet  chestnut,  which  must  be  im- 
ported, all  the  other  sorts  may  generally  be  gathered  in  good  seasons  from 
old  trees  in  any  well-wooded  part  of  the  country,  by  young  people  employed 
by  the  forester,  and  this  at  a  merely  nominal  cost.    This,  at  least,  is  our  own 
mode  of  going  to  work  in  regard  to  getting  a  supply  of  forest-tree  seeds, 
and  I  think  that  a  similar  course  ought  to  be  pursued  by  every  forester. 
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795.  The  modes  of  gathering  the  different  sorts  of  seeds  detaQed  in  tbe 
foregoing  statement,  the  time  of  the  year  at  T?hich  they  are  ripe,  and  the 
way  in  which  they  are  dealt  with  in  sowing,  have  all  been  described  in  the 
Fourth  Chapter  of  this  work,  so  that  it  is  unnecessary  again  to  refer  to 
these  parts  of  the  subject.     I  may,  however,  state,  in  a  general  way,  that  all 
seeds  should  be  gathered  only  while  they  are  dry,  and  upon  no  account 
when  in  a  wet  state  ;  as  if  so,  they  could  not  fail  to  spoil,  and  in  great  part 
to  become  useless.   This  point,  therefore,  should  be  carefully  attended  to  m 
the  gathering  of  all  seeds  of  trees.     Another  point  to  be  attended  to  is,  to 
see  that  the  seed  is  taken  from  trees  in  a  healthy  and  vigorous  state,  and 
never  either  from  young  trees  or  from  very  old  and  diseased  ones,  as  a 
large  proportion  of  the  seeds  taken  from  young  trees  are  found  abortiye, 
and  those  taken  &om  very  old,  and  from  diseased  ones,  are  found  to  want 
that  vitality  which  is  necessary  for  the  ensuring  of  healthful  plants.    I  hare 
been  employed  very  extensively  to  gather  the  seeds  of  trees  for  nurserymen 
in  many  parts  of  the  country,  and  from  my  experience  of  this  branch  of 
forestry,  I  advise  all  who  may  attempt  to  rear  their  own  trees  to  be  veiy 
careful  in  the  selection  of  the  subjects  from  which  the  seed  is  collected ;  if 
they  are  not,  they  will  not  only  fail  to  have  a  sufficient  number  of  plants 
from  the  qu^mtities  of  seeds  they  may  collect,  but  will  also  be  sure  to 
have  a  class  of  plants  inferior  in  every  respect,  and  of  such  a  natural  con- 
stitution as  to  involve  their  becoming  matured  at  a  very  early  period  of 
their  existence. 

796.  In  illustration  of  the  point  just  referred  to,  I  may  state  that  I 
have  known  larch  seed  that  was  gathered  from  old  and  diseased  trees  fail 
to  produce  1000  plants  from  the  pound  weight,  while,  when  it  is  got  from 
healthy  and  matured  trees,  it  ought  to  give  3000.  Perhaps  it  is  not  gene- 
rally known  among  foresters,  that  the  best  larch  seed  that  is  generallj 
collected  is  unfit  for  growing  to  the  extent  of  from  one-third  to  one-half  of 
the  number  of  seeds  it  contains,  and  sometimes  even  to  a  greater  extent; 
and,  as  a  rule,  it  generally  follows  that  the  greater  the  number  of  healthy 
seeds  there  are  in  a  given  weight  of  the  seed,  the  more  healthy  and  robust 
are  the  plants  from  it. 

797.  For  the  information  of  those  who  may  wish  to  cultivate  nurseiy 
stock  to  a  smaller  or  larger  extent  than  has  been  here  chalked  out  — 
viz.,  the  rearing  of  plants  to  supply  the  planting  of  400  acres  annually — I 
shall  give  a  tabular  statement,  showing  what  number  of  plants  of  the  vari- 
ous kinds  usually  grown  in  our  forests  may  be  expected,  under  ordinary 
circumstances  of  the  health  of  the  seeds,  from  a  given  quantity  of  each 
respectively,  and  embracing  several  other  points  of  useful  information  for 
foresters  in  the  management  of  nurseries  : — 
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799.  With  reference  to  the  foregoing  statement,  I  have  to  add  that  the 
numbers  of  plants  which  are  stated  as  being  produced  from  the  respective 
quantities  of  seeds  do  not  always  hold  good,  as  the  result  always  depends 
upon  the  quality  of  the  seed  used,  and  upon  the  state  of  the  ground  in 
which  it  is  sown  ;  and  I  may  add  that  the  result  is  very  much  affected  by 
whether  the  work  of  sowing  and  covering  the  seeds  is  properly  or  impro- 
perly performed.  If  the  seeds  are  sown  while  the  land  is  in  a  wet  state,  or 
if  they  are  too  deeply  covered,  the  crops  may  be  a  failure,  or  at  least  partially 
so ;  but  if  the  land  is  comparatively  dry  at  the  time  of  sowing,  and  the 
work  in  every  respect  properly  performed,  and  if  the  different  seeds  used 
are  of  average  qualities,  the  produce  from  them  will  be  found,  on  the  aver- 
age, pretty  nearly  what  has  been  stated. 

800.  Having  given  the  foregoing  statements  in  reference  to  the  quanti- 
ties of  plants  and  seeds  required,  &c.,  I  shall  next  proceed  to  describe  the 
modes  of  planting  and  sowing ;  and  in  order  to  do  this  the  more  clearly,  I 
shall  append  another  sketch  or  diagram  of  the  proposed  nursery.    Before 
giving  this,  however,  I  must  advert  to  what  has  been  stated  in  paragraph 
791.     It  was  there  assumed  that  the  nursery  should  be  ready  for  the  recep- 
tion of  the  seeds  and  young  plants  by  the  first  of  February — which  time 
will  suit  very  well,  in  the  generality  of  seasons,  either  for  the  sowing  of 
such  seeds  as  do  not  keep  well  over  the  winter,  or  for  the  planting  of  the 
hardwooded  sorts  of  treea      The  forester  who  intends  such  a  nursery 
establishment  as  I  am  describing,  will  then  have  all  the  hardwooded  por- 
tion of  the  plants  bought  in,  as  detailed  under  paragraph  792,  and  have 
them  aheughed  and  in  readiness  on  the  ground  for  planting  out  into  lines. 
At  the  same  time,  it  is  also  imderstood  that  the  forester  should  have 
gathered  in  the  previous  autimin's  seeds  of  the  oak,  beech,  horse-chestnut, 
Norway  maple,  and  sycamore — all  of  which  should  be  sown  as  early  as 
possible  after  they  are  collected.    All  these  in  readiness  for  planting  and 
sowing,  the  weather  fresh  and  favourable,  and  the  ground  as  dry  as  is  to 
be  expected  at  such  a  season  of  the  year,  the  operations  of  the  nursery 
should  be  commenced  without  delay ;  and  to  assist  in  describing  them,  and 
in  order  to  show  the  quantities  of  ground  to  be  occupied  by  the  different 
crops,  I  now  proceed  to  give  the  diagram  referred  to  above : — 
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802.  From  this  diagram  it  will  be  seen  at  a  glance  how  I  recommend  to 
apportion  the  diflTerent  crops  over  the  ground.    The  compartments  1, 2,  and 
3,  are  each  laid  off,  f  of  an  acre  in  extent,  for  the  three  different  ages  of 
oak  and  other  hardwooded  trees.    The  two  compartments,  Nos.  4,  4 — ^the 
one  containing  2  acres  3  roods  20  poles,  and  the  other  2  acres  20  poles,  and 
in  all  5  acres,  are  laid  off  for  the  planting  of  the  younger  class  of  larch 
plants,  called  one-year  seedlings.     The  three  compartments,  Nos.  5,  5, 5, 
one  containing  2  acres  3  roods  20  poles,  the  other  1  acre  1  rood  20  poles, 
and  the  other  3  roods,  and  in  all  5  acres,  are  laid  off  for  the  planting  of  the 
older  class  of  larch  plants,  called  two-year  seedlings.     The  compartment 
No.  6,  containing  1  acre  2  roods,  is  laid  off  for  the  planting  of  the  younger 
class  of  Scots  pine  plants,  or  one-year  seedlings,  and  the  one,  No.  7,  con- 
taining also  1  acre  2  roods,  for  the  older  class  of  Scots  pine,  or  two-year 
seedlings.    The  compartments  No.  8  and  9,  containing  1  acre,  and  1  rood 
20  poles,  respectively,  are  laid  off,  as  indicated  on  the  diagram,  for  the 
sowing  of  the  tree  seeds,  and  for  manure,  &c.     While  the  three  compart- 
ments, Nos.  10,  10,  10,  and  the  two  borders,  Nos.  10,  10,  containing  in  all 
about  7  acres,  are  assigned  for  being  put  under  some  temporary  crop  the 
ensuing  summer,  and  to  be  planted  with  young  trees  in  the  regular  rota- 
tion the  spring  after ;  and  the  borders.  No.  11  and  12,  extending  in  all  to 
half  an  acre,  are  laid  off  as  under  hedge  plants  and  trees  for  the  purpose 
of  layering. 

803.  I  propose  now,  as  I  could  not  well  have  done  till  at  this  stage  of 
my  remarks,  to  describe  the  method  of  going  to  work  in  planting  and 
sowing  the  different  trees  and  seeds.      But  before  taking  up  in  detail 
this  branch  of  the  subject,  it  may  be  well  to  state  that  the  forester 
should,  if  he  possibly  can,  have  engaged  for  the  work  some  eight  or  ten 
expert  men,  who  have  been  formerly  somewhat  accustomed  to  nnrseiy 
operations,  as  altogether  inexperienced  men  cannot  be  expected  to  do  the 
different  branches  of  the  work  so  well  or  so  satisfactorily  as  those  who 
have  been  accustomed  to  them,  and  this  he  can  always  secure  by  having  a 
few,  say  two  or  three  at  least,  who  have  been  some  time  in  a  public  nurseiy, 
and  who  will  on  that  account  be  able  to  teach  the  others  how  to  operate 
along  with  them.     It  will  also  be  necessary  for  the  forester  to  have  a  good 
spade  provided  for  each  man  employed,  two  large  harrow-rakes,  with  wooden 
heads,  say  24  inches  long  in  the  head,  as  used  by  nurserymen,  two  middling 
sized  iron  ones,  say  18  inches  in  the  head,  and  two  smaller  ones,  say  12 
inches  in  the  head,  all  to  be  used  in  bringing  the  earth  to  a  fine  state.     He 
will  also  require  to  have  provided,  before  the  work  commences,  two  good 
garden  lines,  on  properly  made  reels,  as  well  as  a  12  feet  long  measuring 
rod,  distinctly  marked  in  feet  and  inches  all  its  length.    With  these  pre- 
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liminaiy  instructioiLB,  I  proceed  to  detail  the  i^ork  of  the  nursery  in  its 
order ;  and  that  this  may  be  done  systematically,  I  shall  begin  with  com- 
partment No.  1,  and  take  up  the  others  in  their  order. 

804.  The  compartment  No.  1,  as  indicated  by  its  description  on  the 
diagram,  is  the  one  proposed  to  be  planted  with  the  one-year  seedling  hard- 
woods, as  stated  under  paragraph  802.    The  only  plants,  therefore,  which 
are  specially  intended  for  this  compartment,  are  the  45,000  one-year  seed- 
ling oak,  as  it  will  be  observed  in  glancing  over  the  statement  that,  with 
the  exception  of  them,  there  are  no  one-year  seedling  hardwoods  specified. 
As,  however,  the  extent  of  ground — f  of  an  acre — is  more  than  is  necessary 
for  the  planting  out  of  this  class  of  oak,  it  will  be  necessary  to  plant  out  in 
the  same  compartment  the  4000  spruce  and  the  2000  silver  firs,  in  order 
to  fill  up  the  whole  of  the  compartment  with  plants  of  such  a  description 
as  will  be  ready  for  removal  at  the  same  time  with  the  oak,  as  these  firs 
will  be.    Having  made  this  arrangement  as  to  the  young  trees  that  are  to 
be  planted  in  the  compartment  under  notice,  and  having  had  them  all  pro- 
perly aheughed  at  the  one  end  of  it,  the  workmen  will  next  stretch  their 
line  from  the  one  walk  to  the  other,  as  shown  on  the  diagram  by  the  dotted 
line  a  a,  in  order  to  form  a  distinct  boundary  for  the  compartment.     The 
line  stretched  as  indicated,  and  to  the  desired  breadth,  to  suit  the  extent  of 
ground  wanted,  as  from  6  to  a,  and  laid  down  exactly  at  right  angles  with 
the  two  walks  betwixt  which  it  runs,  the  earth  should  be  properly  levelled, 
and  made  quite  firm  by  beating  with  the  feet  and  spade,  all  along  the  run 
of  the  line,  to  the  breadth  of  about  9  inches  on  that  side  on  which  the 
work  is  to  be  performed,  and  3  inches  on  the  opposite  one.     This  work 
performed  in  a  rough  way,  the  next  point  is  to  see  that  the  line  is  stretched 
tightly  from  the  one  walk  to  the  other ;  if  one  line  be  found  too  short,  two 
can  be  applied,  each  separate  from  the  other ;  and  this  done,  all  heights  on 
the  run  of  the  line  will  be  observed  by  the  line  lying  upon  them,  while  the 
hollows  will  at  the  same  time  be  indicated  by  its  hanging  over  them.    To 
obtain  a  level,  the  heights  must  be  reduced,  and  the  hollows  proportionately 
made  up,  until  the  line  is  observed  to  rest  equally  on  all  parts  of  the  ground 
on  which  it  lies,  when  it  should  be  again  adjusted.    This  attended  to,  the 
men  engaged  should  be  instructed  to  take  out  an  opening,  say  4  inches  deep, 
along  the  whole  length  of  the  line,  exact  to  its  run,  and  upon  that  side  of  it 
OB  which  compartment  No.  2  lies.    In  doing  this,  the  cut  along  the  run  of 
the  line  should  be  made  to  slope  a  little  outwards,  and  the  earth,  as  it  is 
removed  in  making  the  opening,  should  be  thrown  upon  the  compartment 
No.  2,  regularly,  as  the  work  proceeds.    This  opening  along  the  line  finished, 
it  will  now  form  the  boundary  of  compartment  No.  1,  and  will  afterwards 
form  also  the  edge  of  a  temporary  walk  which  will  be  necessary  betwixt 
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compartments  1  and  2.  The  next  thing  to  do  is  to  have  the  line  lifted, 
and  agidn  laid  down,  say  8  inches  inwards,  from  the  place  on  which  it  lay, 
and  which  was  laid  oiF  as  the  boundary  of  the  compartment  In  lifting 
the  line,  care  should  be  ta|^en  to  lay  it  down  again  on  the  opposite  edge  of 
the  levelled  strip  of  ground,  exactly  parallel  to  where  it  lay,  and  8  inches 
inwards  on  the  compartment  now  to  be  operated  on.  This  done,  another 
opening  should  be  made  along  its  run,  in  every  respect  similar  to  the  last, 
but  of  course  this  one  must  be  sloped  in  the  opposite  direction,  and  towards 
No.  1.  When  these  two  openings  have  been  made,  a  level  and  smooth 
strip,  8  inches  in  breadth,  will  present  itself  running,  between  the  two 
walks  from  a  to  a,  which  will  now  form  not  only  a  distinct  boundary  to  the 
compartment,  but  will  also  prove  a  guide  to  the  workmen  to  keep  the 
whole  ground  level  as  the  work  of  planting  proceeds,  which  is  the  chief 
object  in  view  in  the  making  of  it. 

805.  The  men  should  next  be  directed  to  level,  with  their  spades,  the 
earth  all  along  the  back  of  the  hedges  forming  the  edging  betwixt  the 
walks  and  the  other  three  sides  of  this  compartment  This  may  be  done 
to  the  extent  of  28  inches  in  breadth,  all  round,  and  should  be  very  easily 
done,  as  of  course  it  is  understood  that  the  ground  along  the  lines  of  the 
hedges  was  properly  level  when  they  were  planted.  At  all  events,  it  will 
be  proper  to  see  that  it  is  so,  in  order  that  the  compartment  may  be  after- 
wards kept  also  level  from  it.  This  attended  to,  the  line  should  be  stretched 
along  the  backs  of  the  hedges,  say  24  inches  inwards  from  them,  and  an 
opening  taken  out  along  its  run,  with  the  slope  inwards.  The  compartment 
will  now  be  surrounded  by  a  level  belt  or  strip,  from  which  it  will  be  an 
easy  matter  for  the  workmen  to  keep  the  land  level  in  the  operation  of 
planting  the  young  trees,  and  which  could  not  have  been  well- secured 
otherwise. 

806.  The  next  branch  of  the  work  will  be  to  have  an  opening  taken  out 
with  the  spade,  along  the  end  of  the  compartment  opposite  to  that  where 
the  2)lants  have  been  sheughed ;  and  in  doing  this  it  should  of  course  be 
taken  out  along  the  inside  of  the  level  edging  just  completed,  but  a  few 
inches  from  it,  in  order  that  its  smooth  edge  may  not  be  disturbed  by  the 
spades.  As  this  opening  is  made,  the  earth  from  it  should  be  put  into 
wheelbarrows  and  removed  to  the  opposite  end  of  the  compartment,  and 
there  laid  carefully  down  along  its  whole  length,  in  such  a  way  as  not  to 
interfere  with  the  other  smooth  edging  made  along  the  back  of  the  hedge, 
nor  with  the  plants  that  were  sheughed,  but  in  a  line  betwixt  the  two.  At 
this  stage,  the  compartment  will  be  in  a  state  of  readiness  for  planting  the 
young  trees  in  lines,  which  operation  is  performed  in  this  manner. 

807.  Supposing  that  the  smooth  edging  has  been  completed  along  the 
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end  of  tlie  compartment,  and  which  was  specified  to  be  made  24?  inches 
inwards  from  the  hedge,  and  that  the  opening  has  been  taken  out  along 
the  inside  of  it,  say  to  the  depth  of  some  5  or  6  inches,  the  workmen 
will  prepare  it  for  the  first  line  or  row  of  young  trees,  by  making  it  as 
nearly  as  possible  perpendicular,  as  if  its  side  were  left  in  a  sloping  posi- 
tion the  plants  could  not  be  easily  set  upright  against  it.    This  prepared 
and  in  readiness,  the  young  oak  plants,  which  should  be  chosen  of  a  strong 
habit,  and  not  less  than  five  inches  high,  should  next  be  brought  forward ; 
not  in  large  quantities,  but  only  as  many  at  a  time  as  will  plant  say  from 
three  to  four  rows ;  and  as  they  are  thus  brought  from  the  sheugh  to  the 
ground  in  which  they  are  to  be  planted,  the  foreman  of  the  workmen 
should  sort  them  evenly  in  his  hand,  and  cut  oflf  the  extreme  points — ^but 
only  the  points,  say  not  more  than  one  inch— of  the  roots,  in  order  to 
cause  them  to  become  more  fibrous.     He  will  then  lay  them  down  evenly 
and  flat  on  the  ground,  and  spread  a  little  earth  over  their  roots,  in  order 
to  prevent  the  wind  or  drought  from  drying  them ;  as  the  more  carefully 
the  plants  are  dealt  with  in  this  respect,  the  more  likely  are  they  to  suc- 
ceed well  afterwards.     The  next  point  that  the  forester,  or  his  foreman, 
will  have  to  attend  to  will  be  to  have  the  length  of  the  row  to  be  planted 
properly  apportioned  to  the  number  of  men  he  may  have  engaged  in  the 
work.     To  decide  this  point,  we  shall  suppose  that  there  are  eight  men 
employed,  and  that  the  length  of  the  row  is  forty-eight  yards  ;  here,  then, 
it  follows  that  each  man  will  have  to  plant  six  yards  of  each  line  as  hia 
portion,  so  that  the  forester  should  accordingly  measure  off  the  groimd  for 
them,  and  make  each  man,  before  he  commences,  put  up  two  pins  in  the 
levelled  border  where  he  is  to  begin,  at  right  angles  with  the  line  of  the 
rows,  and  at  the  point  his  portion  is  to  terminate,  and  about  two  feet 
apart.     The  object  of  this  is,  that  when  the  men  commence  they  have  only 
to  begin  the  first  plant  at  the  point  where  the  eye  comes  in  a  line  with  the 
tTTO  pins  set  up,  on  the  one  hand,  and  to  terminate  where  the  eye  comes  in 
a   line  with  the  two  pins  on  the  other.    By  adopting  this  simple  mode, 
each  man  will  have  justice  in  the  work,  and  such  an  emulation  will  be 
sure  to  be  excited  among  them  as  will  cause  it  to  go  on  briskly.    These 
points  all  properly  arranged,  each  man  must  next  be  directed  to  take 
in  his  hands  as  many  plants  as  will  be  sufficient  to  plant  his  portion  of  the 
ra^,  which  is  here  supposed  to  be  six  yards.     Then,  as  the  plants  are  to  be 
pat  in  the  rows  at  four  inches  apart,  the  men  will  each  have  to  lift  fifty- 
fbor  plants  for  one  row.    Each  having  thus  supplied  himself  with  plants, 
the  forester — as  he  ought  to  see  that  the  work  is  properly  commenced — 
should  instruct  every  one  separately  how  to  lay  them  down  on  the  top  of 
the  smooth  edge  of  the  opening,  regularly  in  small  quantities,  say  in  tens. 
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and  at  regular  distances  apart,  in  order  to  be  the  more  conveniently  handled 
and  got  at  while  planting  them.     Next,  the  men  having  the  plants  all 
arranged  and  laid  out,  each  will  take  his  position  on  the  left  hand  side  of 
the  portion  of  the  row  he  is  to  plant,  and  kneel  down  on  his  left  knee, 
with'his  left  side  towards  the  newly-cut  edging — ^the  knee  protected  by  a 
piece  of  old  matting  or  other  stuff  bound  round  it,  so  as  to  prevent  his 
getting  injury  from  cold  and  damp.     In  this  position  he  will  take  a  plant 
in  his  left  hand,  and  between  the  forefinger  and  thumb,  laying  hold  of 
it  about  one  inch  above  the  part  forming  the  junction  between  the  stem 
and  the  root  proper  ;  or  in  other  words,  one  inch  above  the  part  which  had 
formerly  rested  on  the  surface  ;  this  part  of  the  stem  he  will  place  exactly 
on  the  angle  on  which  the  line  rested  when  the  opening  was  made  for  the 
roots  of  the  plants,  and  at  the  extreme  left  hand  side  of  his  portion  to  be    . 
planted,  keeping  the  second  joint  of  his  forefinger  fiat  on  the  angle,  and  his 
thumb  downwards.    The  first  plant  thus  held  in  the  left  hand,  he  will, 
with  the  right  one,  draw  together  a  quantity  of  the  finest  of  the  loose  earth 
lying  in  the  opening  before  him,  sufiicient  to  cover  properly  the  roots  and 
to  keep  it  in  its  place,  and  this  he  will  lay  upon  the  roots  in  a  careful  and 
proper  way,  giving  it  a  slight  press  with  the  right  hand  to  prevent  its 
getting  detached  from  the  smooth  wall  of  earth,  and  thereby  allow  the 
plant  to  fall  from  its  place.     In  the  same  manner,  each  man  should  be 
instructed  to  plant  all  the  young  trees  that  fall  to  his  portion  in  the  line, 
observing  to  put  them  in  as  exactly  as  possible  four  inches  one  from  an- 
other, and  at  the  same  time  to  be  careful  not  to  disturb  the  newly  put  in 
young  trees  by  his  left  foot  as  he  drags  it  along  behind  him  in  the  open- 
ing, as  inexperienced  men  are  very  apt  to  do  till  they  become  accustomed 
to  the  work.     The  plants  of  the  first  line  being  all  put  in  their  places  in 
the  way  described,  the  men  will  next  take  their  spades  and  add  a  little 
more  of  the  finest  of  the  earth  to  that  already  laid  on  the  roots  with  the 
hand,  but  only  to  such  an  extent  as  to  secure  the  roots  being  covered  regu- 
larly with  about  three  inches  of  it,  when  the  whole  length  of  the  line  of 
plants  should  have  the  loose  earth  gently  firmed  over  their  roots,  by  a  vay 
slight  tramping  with  the  forefoot     In  thus  firming  the  plants,  however, 
it  is  not  meant  that  the  earth  should  be  made  at  aU  hard  about  them,  but 
only  that  it  should  embrace  the  stems  and  roots,  so  as  to  keep  them  steady, 
and  prevent  frost  or  drought  getting  easily  to  injure  them.    The  w<frk 
brought  up  to  this  stage,  the  men  should  next  dig  backwards  by  narrow 
spits,  and  lay  the  earth  on,  and  towards  the  roots  of  the  plants  till  they  are 
suflBciently  covered,  and  till  the  tumed-up  soil  is  one  foot  in  breadth,  or  so, 
betwixt  the  plants  and  the  opening,  when  a  fresh  adjustment  of  the  plants 
should  take  place  along  all  the  length  of  the  line.     This  should  be  done  by 
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the  men  ftxaTnining  each  his  portion,  and  taking  hold  of  such  of  the  plants 
as  seem  to  lie  to  one  side,  and  setting  them  upright  by  a  slight  pressure 
with  the  forefoot  After  each  man  is  satisfied  that  his  plants  are  rightly 
put  in,  he  should  commence  to  dig  the  earth  full  up  to  the  general  level, 
and  continue  this  till  he  has  fully  two  feet  in  breadth  of  the  dug  ground 
betwixt  the  row  of  trees  and  the  opening  under  his  feet,  when  another 
edging  should  be  made  to  receive  another  line  of  the  young  treea 

808.  At  this  stage  of  the  work,  two  pieces  of  wood  will  be  required  as 

measv/ring-sticks  for  laying-off  the  rows  at  regular  distances,  and  parallel 

to  one  another.    These,  of  course,  should  be  provided  before  the  work 

commences ;  and  as  in  the  case  of  planting  under  notice,  the  rows  will  have 

to  be  two  feet  apart,  the  aticksy  as  they  are  called,  should  be  made  exactly 

24  inches  in  length.    One  should  be  given  to  the  man  on  the  extreme  left, 

and  another  to  the  one  on  the  right  of  the  row,  as  they  will  have  to  mear 

sure  the  distance  and  adjust  the  line  as  each  new  edging  is  made.    The 

men  on  the  extreme  ends  thus  provided,  they  will  lay  their  measuring-sticks 

down,  the  one  exactly  on  a  line  with  the  edging,  which  was  cut  24  inches 

back  from  the  hedge  on  the  one  hand,  and  the  other  exactly  on  a  line  with 

tbat  forming  the  boimdary  on  the  other ;  and  in  doing  this,  each  man  will 

place  the  one  end  of  his  stick  at  the  terminal  tree  of  the  line  just  planted, 

and  mark  oiF  two  feet  on  the  edging,  and  place  the  line — which  they  raise 

betwixt  them — accordingly,  for  preparing  a  new  edging  for  a  new  row. 

This  is  done  by  stretching  the  line  tightly  between  the  levelled  edgings 

running  along  the  sides  of  the  compartment,  and  afterwards  .levelling  and 

beating  the  earth  on  the  run  of  the  line  as  before.     An  opening  is  taken 

out  along  the  run  of  the  newly-laid  line  to  the  depth  formerly  specified, 

into  which  to  plant  the  second  row  of  trees,  which  is  performed  in  every 

respect  as  has  been  described  in  regard  to  the  first. 

All  the  oak  plants  intended  to  be  planted  in  compartment  No.  1  should 

be  dealt  with  in  the  same  way  till  the  whole  are  finished,  taking  care,  as 

tTie  work  proceeds,  to  see  that  the  lines  or  rows  are  kept  at  right  angles 

-virith  the  sides  of  the  compartment,  and  perfectly  parallel  one  to  another;  as 

if  this  be  not  attended  to,  and  they  are  allowed  to  run  diagonally,  the  work 

-would  look  badly,  and  give  the  grounds  an  unpleasant  appearance. 

809.  The  one-year  seedling  oak  plants  all  put  in  as  directed,  the  silver 
and  spruce  firs,  which  are  of  very  slow  growth  when  young,  may  be  planted 
along  with  them.  In  doing  this  the  same  mode  of  operation  is  continued, 
and  should  be  begun  just  where  the  planting  of  the  oak  terminates. 
IFhexe  is  this  exception  to  be  observed,  however,  in  the  case  of  planting 
tbese  firs.  As  they  do  not  grow  so  rapidly  as  the  oak  during  the  three 
years  they  are  to  stand  in  the  nursery,  they  do  not  require  so  much  space 
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betwixt  the  rows  as  the  oaks  do ;  but  as  they  form  more  dense  heads  than 
the  hardwoods,  they  require  to  have  a  little  more  distance  betwixt  the  plants 
in  the  rows.  The  distance  betwixt  the  rows  of  the  firs  may  therefore  be 
eighteen  inches,  while  that  betwixt  the  plants  may  be  five  inchea  Many 
nurserymen  plant  these  sorts  even  closer  than  I  have  just  specified ;  but  in 
such  cases  the  plants  are  always  found  much  drawn  up,  and  consequently 
weakly  in  constitution.  With  reference  to  the  firs,  I  have  still  to  remark, 
that  although  they  are  stated  as  of  two  ages — ^viz.,  two-year  seedlings  and 
one-year  transplanted — still  they  should  all  have  the  same  space  allowed 
them  betwixt  and  in  the  rows,  as  the  object  is  to  have  two  classes  of  plants 
three  years  afterwards,  to  suit  different  characters  of  groimd,  one  a  little 
taller  than  the  other,  but  both  equally  robust  and  healthy.  Another  point 
to  attend  to  in  the  planting  of  such  firs  in  nursery  rows,  is  to  see  that  they 
are  not  too  deeply  set  in  the  earth,  as  they  never  succeed  well  when  this  is 
the  case.  In  planting  them,  therefore,  the  foreman  should  be  particular  to 
see  that  the  men  put  them  in  only  to  the  depth  they  have  stood  in  the  seed 
bed,  or  in  the  former  lines. 

810.  Having  finished  the  description  of  the  manner  of  dealing  with  the 
class  of  plants  specified  in  regard  to  compartment  1, 1  proceed  to  detail 
how  the  two-year  seedling  hardwoods  should  be  dealt  with  in  planting 
them  on  compartment  No.  2.  But  in  taking  up  this  part  of  the  subject,  it 
is  not  necessary  that  I  should  enter  into  particulars  regarding  the  opera- 
tion of  planting,  since  I  have  described  this  so  minutely  in  reference  to 
the  class  already  referred  to,  and  as  the  same  mode  is  applicable  to  both. 
On  compartment  No.  2,  as  indicated  on  the  diagram,  it  is  proposed  to  plant 
all  the  two-year  seedling  hardwoods,  which,  according  to  the  statement 
given  under  paragraph  792,  will  stand  thus : — 


Oak,  two-year  seedlings. 

45,000 

Ash,            „ 

w 

4,000 

Elm,           „ 

ft                              • 

4,000 

Beech,         „ 

>» 

1,000 

Alder,         „ 

»                            • 

.              .               600 

Birch,         „ 

>>                              •                   « 

600 

Horse  chestnut, 

JJ 

200 

Spanish  chestnut, 

>> 

1,000 

Sycamore,  ,, 

» 

1,300 

Walnut,     „ 

>J 

200 

In  all, 


57,700 


There  are  thus  57,700  two-year  seedlings  to  plant  out  on  compartment 
Na  2,  including  the  ten  different  sorts  named.  In  preparing  this  compart- 
ment for  planting,  its  boundaries  should  first  be  propeiiy  levelled  and 
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m&rked  ofiF  as  described  in  reference  to  those  of  No.  1,  leaving  an  alley*or 
little  walk  of  two  feet  breadth  betwixt  them.  This  done,  the  plants  should 
be  brought  forward  and  sheughed  at  one  end  of  it,  and  the  opening  taken 
out  at  the  other  preparative  io  planting,  and  the  oaks  should  have  the 
points  of  their  tap  roots  removed,  as  advised  for  the  one-year  seedlings ; 
in  the  case  of  the  two-year  seedlings,  about  two  inches  of  the  tap  root 
should  be  removed.  The  work  of  planting  them  in  the  rows  should  then  be 
proceeded  with  in  every  respect  as  has  been  described  in  reference  to  the 
one-year  seedlings;  but  with  this  difference,  that  the  two-year  seedling 
oaks,  from  their  roots  being  proportionately  longer,  will  necessarily  have 
to  be  put  deeper  into  the  earth. 

811.  The  oaks  planted  first,  the  ash,  elm,  beech,  Spanish  chestnut,  and 
sycamore,  may  all  be  made  to  follow  them  in  their  order,  of  course  keeping 
each  sort  distinct  from  the  other ;  and  they  as  well  as  the  oak  should  bfi 
planted  two  feet  apart  betwixt  the  rows,  and  four  inches  apart  in  them. 

812.  As  the  horse  chestnut  and  walnut  generally  grow  stronger  than 
most  other  hardwooded  sorts  while  young,  in  planting  them  in  rows  in  the 
nursery,  they  should  be  kept  about  six  inches  apart,  but  they  need  not  be 
planted  more  than  twenty-four  inches  row  from  row. 

81 3.  The  birch  being  of  comparatively  slow  growth,  and  the  alder  being  of 
a  somewhat  slender  habit  where  young,  it  is  not  necessary  that  these  sorts 
should  have  more  than  eighteen  inches  betwixt  the  rows,  and  three  inches 
plant  from  plant  in  them. 

81 4.  In  planting  out  into  nursery  lines  the  two-year  seedlings  enumer- 
ated above,  as  they  are  taller  than  the  one-year  plants,  with  but  weakly 
fibres  on  their  roots,  greater  care  is  necessary  to  have  them  made  properly 
firm  in  the  earth  than  in  the  case  of  smaller  plants,  so  that  very  con- 
siderable attention  must  be  given  to  see^  that  tliis  point  is  properly 
attended  to ;  if  it  is  not,  many  deaths  are  sure  to  take  place.    In  short,  in 
the  case  of  the  greater  part  of  our  useful  forest  trees,  I  always  object  to 
using  two-year  seedlings  at  all,  as  they  are  always  more  diflScult  to  rear 
than  one-year  seedlings  ;  and  this  arises  from  their  having  fewer  and  more 
weakly  fibres  than  the  one-year  class— that  is,  compared  with  the  size  of 
the  plants.      My  reason  for  recommending  the  introduction  of  two-year 
seedlings  at  all  into  the  nursery  scheme  I  am  describing,  is  that  at  the  outset 
of  such  an  establishment  it  is  found  desirable  to  use  them  in  order  to  have 
plants  for  use  as  early  as  possible.    In  a  well-regulated  nursery  establish- 
ment of  some  years'  standing,  this  class  is  not  generally  found  necessary,  as 
there   the  different  successions  are  kept  up  regularly  from  one-year  seed- 
lings, 'ivith  a  very  few  exceptions. 

815.    On  compartment  No.  3,  it  has  been  arranged  that  the  class  of  hard- 
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wood  plants  called  one-year  transplanted  should  be  used.    AccoidiBg  to 
the  statement  under  paragraph  792,  they  will  stand  thus  : — 


Oak,  one-year  transplanted, 

45,000 

Ash,-            „ 

4,000 

Elm,             ,, 

4,000 

Beech,          „ 

1,000 

Maple,  Norway, 

1,300 

Sycamore,    „ 

1,300 

Popla;-,         „ 

1,100 

WUlow, 

1,300 

InaU, 


59,000 


In  planting  the  different  sorts  above  enumerated,  the  boundaries  of  tbe 
compartment  are  to  be  first  marked  off  as  already  described  in  reference  to 
the  preparation  of  the  others,  and  the  kinds  made  to  follow  one  another  in 
masses  respectively  as  stated  ;  putting  in  the  oak  first,  and  the  poplars  and 
willows  last.    The  whole  should  be  planted  two  feet  between  the  rows,  and 
four  inches  apart  in  them,  and  the  tap  roots  of  the  oak  should  have  & 
slight  pruning  in  order  to  make  them  become  more  fibrous.     Care  should 
be  taken  to  plant  this  class  proportionately  deeper  than  either  of  the  two 
already  referred  to,  as  they  are  taller,  and  therefore  require  a  deeper  hold 
of  the  earth.     The  only  rule  that  can  safely  be  given  in  this  respect,  is  to 
see  that  all  the  root  part  of  each  plant  is  properly  covered,  with  a  veiy 
small  portion  of  the  stem  above — say  not  more  than  one  inch.     I  make 
this  remark  here,  as  I  have  invariably  found  deep  planting,  whether  in  the 
nursery  or  in  the  open  forest,  very  injurious  to  the  health  of  the  plants  so 
dealt  with.     I  do  not  consider  it  necessary  to  enter  further  into  the  planting 
of  the  class  of  plants  under  notice,  as  anything  I  could  say  more  would  be 
a  mere  repetition  of  what  has  already  been  stated. 

816.  Having  now  described  the  manner  of  proceeding  with  the  three 
different  classes  of  hardwoods,  we  next  come  to  the  one-year  seedling 
larch,  which,  according  to  the  scheme  laid  down  on  the  diagram,  are  to  be 
planted  in  the  two  compartments  numbered  4,  4,  extending  in  all  to  five 
acres.    The  number  of  young  larch  to  be  planted  in  this  extent,  according 
to  the  statement  in  reference  to  them  under  paragraph  792,  is  784|,OO0l 
This  quantity  then,  planted  at  about  five  plants  to  each  foot  in  length  m 
the  lines  or  rows,  and  sixteen  inches  row  from  row,  will,  as  nearly  as  pos- 
sible, occupy  the  whole  of  the  two  compartments  allotted  for  them,  after 
deducting  allowance  for  alleys.     As,  however,  it  would  not  be  found  con- 
venient to  plant  such  large  compartments  as  the  two  under  notice  from 
side  to  side  all  in  one  piece,  for  the  sake  of  conveniently  working  among 
the  young  trees  in  them  in  the  sunmier  season,  it  will  be  an  advantage  to 
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have  the  entire  compartment^  or  the  one  adjoining  that  in  which  the  hard- 
woods are  supposed  to  be  planted,  divided  into  four  equal  portions,  and  the 
other  one  lying  on  the  opposite  side  of  the  middle  road,  and  adjoining  the 
smaller  one  of  No.  5,  divided  into  three.     This  can  be  easily  accomplished, 
and  ought  to  be  the  first  thing  attended  to  in  the  work  of  preparation  for 
planting,  by  running  alleys  through  them  from  hedge  to  hedge  on  each 
side,  and  in  Unes  exactly  corresponding  to  the  alleys  dividing  the  compart- 
ments supposed  to  be  planted  with  hardwoods.      Such  a  mode  of  sub- 
dividing such  large  compartments  is  indeed  absolutely  necessary,  not  only 
to  the  satisfactory  working  of  the  men  in  the  time  of  planting,  but,  as  we 
have  already  hinted,  also  while  cleaning  the  ground.     In  laying  off  these 
allejrs,  they  should  be  made  twenty-four  inches  broad,  and  levelled  on  the 
sides,  and  properly  edged  off,  in  every  respect  as  recommended  for  the 
same  description  of  work  in  reference  to  the  divisions  of  the  compartments 
1,  2,  and  3.     And  the  ground  behind  the  hedges  surrounding  the  compart- 
ments should  also  be  levelled  and  edged  off  in  a  neat  way,  for  the  guidance 
of  the  men  in  planting,  as  formerly  described  in  reference  to  the  hardwood 
compartments.    The  compartments  will  now  be  in  readiness  for  receiving 
the  plants. 

817.  It  is,  of  course,  to  be  understood  by  the  forester  that  in  purchasing 
his  seedling  larch  plants  for  a  nursery  stock,  he  should  have  them  of  a  first- 
rate  class,  stout,  and  on  no  account  of  a  weakly  habit,  as  the  success  of  the 
after  crop  from  them  will  entirely  depend  upon  whether  he  choose  plants  of 
a  weakly  or  strong  constitution.     If  he  unfortunately  choose  them  of  the 
former  class,  the  trees  produced  from  them  will  most  assuredly  be  of  a 
similar  character;  while,  if  he  have  the  good  sense  and  skill  to  choose  them 
of  the  latter  description,  this  characteristic  is  an  indication  that  they  have 
been  reared  from  sound  seed  taken  from  sound  trees,  and  that  a  crop  of 
good  sound  trees  may  reasonably  be  expected  under  ordinarily  fair  circum- 
stances of  after  management.     The  criterion,  in  regard  to  really  good  one- 
year  seedling  larch,  is  plants  not  tall  nor  drawn  up,  but  stout  of  stem,  and 
on  the  average  four  inches  high  above  the  root,  with  the  buds  large,  pro- 
minent, and  well  defined.   Many,  I  know,  are  in  the  habit  of  choosing  their 
seedlings  of  the  class  under  notice,  more  for  their  height  than  for  any 
■other   quality,  which  is  a  great  mistake,  as  I  have  invariably  found  that 
larch    seedlings  are  taller  in  proportion  as  they  are  crowded  in  the  beds. 
Weakly  plants  may  be  drawn  up  tall  so  as  to  appear  to  have  made  great 
growth,  while  in  reality  they  are  small  budded,  and  therefore  of  the  most 
inferior  description ;  while  plants  of  a  naturally  strong  constitution,  under 
aU  circTimstances,  will  present  large  and  prominent  buds. 

818.    The  plants  having  then  been  purchased  of  the  best  character,  and 
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laid  in  by  the  roots  at  the  ends  of  the  several  subdivisions  of  the  compart- 
ments opposite  those  at  which  it  is  intended  to  commence  planting,  the 
work  should  be  at  once  proceeded  with  as  advised  and  described  in  refer- 
ence to  the  planting  of  the  one-year  seedling  oak,  but  with  this  exception, 
that  no  pruning  of  the  roots  of  the  larch  is  necessary.  I  may  here  remark, 
however,  that  in  planting  the  larch,  what  was  stated  in  paragraph  816  as 
to  the  distance  apart  of  the  plants,  both  in  the  rows  and  betwixt  them, 
should  be  kept  in  view  and  applied. 

819.  As  each  of  the  sub-compartments  is  finished,  it  should  present  a 
uniform  level  surface  from  side  to  side ;  and  if  the  earth  is  in  any  way 
rough  and  diflScult  to  reduce  to  a  fine  mould,  the  more  time  should  be 
bestowed  on  the  work,  as  unless,  in  the  case  of  planting  such  small  trees, 
the  earth  be  reduced  to  a  very  fine  state  as  it  isi  laid  to  their  roots,  many 
will  fail  to  grow,  from  its  openness  about  them  allowing  the  drought  to 
get  to  them.    Besides  this,  as  the  planting  of  each  line  is  finished,  and  jost 
before  the  opening  for  the  next  is  taken  out,  a  quantity  of  the  finest  of  tbe 
earth  from  the  opening  or  trench  should  be  laid  on  the  dug  space,  betwixt 
the  last  planted  line  and  the  trench,  sufficient  to  fill  up  all  interstices  on 
the  surface,  in  order  to  keep  out  the  drought ;  and  this  should  be  applied 
even  close  to  the  stems  of  the  plants,  and  when  laid  on  it  should  be  gently 
beat  regularly  over  with  the  backs  of  the  spades.    All  this  is  quickly  and 
easily  performed  when  each  man  knows  his  place  in  the  work,  and  how  to 
perform  it.     In  short,  in  all  cases  of  planting  both  one  and  two-year  seed- 
lings, whether  hardwoods,  pines,  or  firs,  this  filling  up  of  the  interstices  on 
the  surface  is  absolutely  necessary  in  order  to  success,  especially  if  the 
earth  is  stiff,  and  not  naturally  of  a  fine  description,  and  for  the  same 
reason  a  gentle  beating  with  the  spades  is  also  necessary. 

820.  The  planting  of  the  one-year  seedling  larch  finished,  the  next  dass 
in  the  order  is  the  two-year  larch,  which,  according  to  the  diagram,  are 
proposed  to  be  planted  on  the  three  portions  numbered  5,  5,  5.     As  the 
subdividing  of  these  by  alleys  for  the  convenience  of  planting  and  after 
working,  the  levelling  of  the  boundaries,  making  the  edgings  along  them, 
the  distance  betwixt  the  plants  in  the  rows,  and  that  betwixt  them,  are  in 
every  respect. the  same  as  has  been  described  for  the  class  on  compartment 
No.  4,  I  need  not  lengthen  my  remarks  on  this  class.     I  have  to  state, 
however,  that  this  class  of  plants  should  be  very  carefully  chosen,  as  when 
larch  or  pine  have  stood  two  years  in  beds  they  are  generally  so  much 
drawn  up  as  to  be  weakly  both  in  their  stems  and  roots.     Great  care 
should,  therefore,  be  exercised  by  the  forester  to  see  that  he  get  them  from 
beds  that  have  not  been  over  crowded ;  and  in  planting  them,  to  have 
their  roots  first  carefully  mulched  in  a  fine  creamy  mixture  of  earth  and 
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water,  as  if  this  should  not  be  attended  to,  and  dry  weather  set  in  shortly 
after  planting,  from  the  weakness  of  their  roots  it  could  not  fail  that  a 
large  proportion  would  die.  Another  point  which  should  also  be  espe- 
cially and  carefully  attended  to  in  the  planting  of  two-year  seedlings  is, 
that  they  should  have  their  roots  carefully  embedded  in  the  finest  and 
richest  portions  of  the  soil,  and  that  as  each  row  is  planted,  the  plants 
forming  it  should  be  well  supported  on  the  surface  by  the  finer  particles  of 
the  earth  being  applied  to  fill  up  all  interstices  on  the  surface  above  the 
roots,  and  pretty  firmly  beat  in  with  the  backs  of  the  spades,  so  as  to  pre- 
Tent  drought  from  taking  efiect  quickly. 

821.  The  next  class  of  plants  are  the  one-year  seedling  Scots  pine,  which 
it  is  proposed  should  be  planted  on  coippartment  No.  6,  extending  to  1^ 
acre.    The  statement  given  unde^  paragraph  792  shows  that  it  is  proposed 
to  plant  300,000  on  this  1^  acre.     This,  then,  will  be  accomplished  after 
making  deductions  on  the  score  of  alleys  for  the  subdividing  of  the  com- 
partment, by  planting  the  young  trees  fourteen  inches  betwixt  the  rows, 
and  by  placing  them  two  inches  apart  from  one  another  in  the  rows,  which 
is  folly  a  greater  distance  plant  from  plant  than  is  allowed  for  the  same 
class  of  plants  by  public  nurserymen  ;  but,  of  course,  this  is  to  the  advan- 
tage of  the  plants  ultimately,  as  thereby  they  have  the  advantage  of  more 
space  to  develop  themselves  perfectly,  to  attain  which  is  our  object. 
I  need  only  state  further,  with  regard  to  this  class  of  plants,  that  in 
respect  to  the  lapng  off  of  the  subdivisions  for  conveniently  planting 
them,  and  the  mode  of  doing  the  work,  the  recommendations  given  in 
reference  to  the  planting  of  the  one-year  larch  are  in  every  respect  appli- 
cable here  also. 

822.  Compartment  No.  7  is  proposed  to  be  planted  with  the  300,000 
two-year  seedling  Scots  pine  stated  in  paragraph  792 ;  and  as  these 
should  be  dealt  with  as  to  distance  apart  in  every  respect  as  stated  in  para- 
graph  821  for  the  one-year  seedlings,  and  to  be  treated  in  the  mode  of 
planting  as  advised  in  regard  to  the  planting  of  the  two-year  seedling 
larch^  I  need  not  recapitulate  what  has  been  said  on  the  subject,  beyond 
strongly  recommending  the  application  to  this  class  of  the  remarks  made 
nnder  paragraph  820,  in  reference  to  the  choosing  of  plants  from  the  public 
nurseries,  and  in  reference  to  the  care  that  is  generally  necessary  in  order 
to  properly  planting  two-year  seedlings  in  the  nursery,  whether  these  may 
be  larch  or  pine. 

823.  1  have  now  described  the  mode  of  planting  the  different  sorts  and 
Bges  of  young  trees  out  into  rows  in  the  nursery,  as  practised  by  the  most 
intelligezit  and  experienced  nurserymen  in  the  country ;  and  before  taking 
np  the  snbject  of  sowing  the  seeds  of  the  different  trees  it  is  intended  to 
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rear — ^which  branch,  according  to  the  order  of  the  numbers  on  the  diagiun, 
falls  next  to  be  discussed — I  think  it  desirable  to  give  a  few  paragraphs  in 
explanation  of  certain  points  bearing  upon  the  work,  and  which  the  for- 
ester should  properly  understand  and  keep  in  view,  in  regard  to  the  work- 
ing of  the  nursery  generally. 

824.  I  stated  in  a  former  part  of  this  section  that  the  work  of  planting 
should  be  begun  not  later  than  the  1st  of  February.     This  statement 
might  lead  many  to  suppose  that  the  month  named  was  considered  the 
best  time  for  commencing  the  work    I  do  not,  however,  mean  to  infer  this, 
as  we  ourselves  begin  our  nursery  operations  in  the  month  of  November, 
and  continue  them  throughout  the  winter  while  the  weather  is  fresh,  and 
therefore  favourable,  even  till  the  i^iddle,  and  sometimes  till  the  end  of  the 
month  of  May.   My  reason  for  having  recenmiended  the  month  of  Februaiy 
for  beginning  the  work,  in  the  case  of  the  nursery  under  notice,  is,  that  as 
the  whole  of  the  ground  devoted  to  it  had  been  under  green  crop,  and  only 
supposed  to  be  newly  cleared  from  it,  and  as  the  roads  and  walks  had  to  be 
laid  off  on  it,  made,  and  completed,  as  well  as  the  edgings  along  the  aides 
of  them,  before  the  work  of  planting  could  be  properly  commenced  in  the 
compartments,  sufficient  time  had  to  be  allowed  for  the  proper  performance 
of  these  operations ;  and  therefore  I  allowed  the  months  of  November, 
December,  and  January  for  them,  with  the  restriction  that  the  work  of 
planting  should  be  begun  by  the  1st  of  February  at  latest     With  these 
explanatory  remarks,  I  recommend,  what  we  do  ourselves,  to  commence  the 
planting  of  the  hardwoods  into  rows  in  the  nursery,  immediately  ato 
they  have  sufficiently  ripened  their  shoots,  which  is  generally  about  the  1st 
of  November.     By  attention  to  this  point,  the  hardwoods  will,  in  all  pro- 
bability, be  got  put  out  at  any  rate  by  the  end  of  December,  when  the 
work  of  planting  out  the  pines  and  larch  will  be  got  better  and  more 
leisurely  attended  to  in  the  spring  months.     But  upon  no  account  shonld 
the  operations  of  the  nursery  be  performed  in  frosty  weather ;   as  if  so, 
the  very  tender  fibres  of  the  young  plants  will  be  killed,  and  their  after 
progress  affected  in  consequence. 

826.  I  have  just  recommended  that  no  planting  of  the  young  trees  in 
the  nursery  should  be  performed  in  the  time  of  frost  On  this  point  I  may 
remark,  that  in  making  experiments  on  the  subject  for  my  own  satisfaction, 
I  have  at  times  allowed  our  men  employed  in  the  nursery  to  plant  while 
the  weather  was  frosty,  and  I  have  invariably  found  the  after  progress  of 
plants  so  dealt  with  very  much  inferior  to  that  of  those  put  out  while  the 
weather  was  fresh  and  open.  This  I  state  for  the  information  of  foresten 
who  may  have  nurseries  to  manage ;  and  strongly  advise  them,  as  thej 
value  their  reputation,  not  to  run  the  risk  of  performing  any  work  of  lift- 
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ing  or  planting  young  trees  in  the  nursery  while  the  thermometer  indi- 
cates more  than  two  degrees  of  frost  on  Fahrenheit's  thermometer. 

826.  Supposing  that  a  stajQT  of  men  are  kept  especially  for  the  nursery 
work  during  the  winter  and  spring  seasons,  and  supposing  that  the  digging 
of  the  green  crop  compartments  has  been  completed,  and  that,  therefore, 
no  other  work  presents  itself  on  the  ground  for  the  nursery  staff  during 
frost,  the  forester  should  at  once  decide  upon  drawing  them  off  to  thinning 
or  draining  in  the  woods  and  woodlands,  so  that  they  may  be  kept  in  pro- 
fitable employment ;'  as,  when  the  weather  changes  to  fresh,  they  can  be 
brought  back  to  the  work  of  the  nursery. 

827.  The  forester  who  has  the  management  of  a  nursery  should  be  very 
careful  to  attend  to  the  planting  of  small  seedlings  while  the  weather  is  de- 
cidedly fresh,  and  even  somewhat  wet,  as  their  fibres  are  very  tender,  soft,  and 
therefore  easily  injured  by  sharp  drying  winds.     There  is  not,  however,  so 
much  danger  in  this  respect  in  the  winter  as  in  the  spring  months.     It 
sometimes  happens  that  when  there  is  a  large  extent  of  woodland  to  plant 
in  the  autumn,  all  hands  are  called  off  for  the  purpose  of  having  this  per- 
formed ;  especially  when  the  season  happens  to  be  generally  unfavourable 
for  planting,  so  that  it  has  to  be  done  by  times  as  found  suitable.     In  such 
cases  the  nursery  work  is  unavoidably  neglected  for  a  time,  in  order  to  get 
fofrward  that  of  planting  in  the  enclosures ;  so  that  from  this  cause  it  will 
often  happen,  under  the  best  management,  that  the  nursery  work  is  for  the 
most  part  to  be  performed  in  the  spring  months,  and  after  the  planting  in 
the  plantations  has  been  got  well  through  for  the  season.    According  to  the 
state  of  the  weather,  this  often  happens  with  ourselves  in  regard  to  our 
nursery  work  ;  and  when  it  does,  I  make  it  a  point — if  the  weather  be  at 
all  "windy  and  drying — to  dip  the  roots  of  all  the  young  plants  into  a  creamy 
puddle,  immediately  on  their  being  lifted  from  the  beds,  and  before  they 
are   put  into  the  sheugh.     This  prevents  the  air  from  taking  effect  upon 
their  roots,  and  keeps  them  safe  till  planted    And  besides,  if  the  weather 
should  continue  dry,  and  little  rain  fall  to  moisten  the  plants,  as  each  line 
is  planted  out  I  give  the  roots  a  thorough  saturating  with  water  from  the 
rose  of  a  pan ;  and  I  have  found  that  when  these  points  are  carefully 
attended  to  success  follows. 

828.  In  the  autumn  of  1857,  the  weather  in  Strathspey  happened  to  be 
very  changeable — sometimes  frost,  sometimes  snow,  and  sometimes  fresh  ; 
and  having  a  large  extent  of  new  enclosures  to  plant  while  the  weather 
mras  at  all  suitable,  we  could  not  get  on  with  our  nursery  work  till  well  on 
in  tlie  spring  of  1858.  As  the  weather  was  very  dry,  I  adopted  the  mode 
of  mulching  and  watering  just  referred  to,  and  continued  the  planting  of 
aeedJinga  tiU  the  middle  of  May.    The  result  was  most  satisfactory ;  so 
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much  so,  that  we  never  had  a  better  crop  even  under  the  most  favoTiiable 
state  of  weather.  This  goes  to  prove  that  a  great  deal  of  the  success  of 
the  nursery  must  depend  upon  the  discernment  and  judgment  of  the 
forester  ;  and  that,  unless  he  has  the  best  interest  of  the  work  at  heart,  he 
will  not  be  likely  to  succeed.  I  make  these  remarks  for  the  encouragement 
of  foresters,  and  to  show  them  that  much  can  be  done  by  good  mam^emeDt, 
and  that  much  will  always  depend  upon  their  own  exertions  as  to  whether 
the  work  of  planting  in  the  nursery  succeed  well  or  otherwise. 

829.  The  next  subject  proposed  to  be  referred  to  in  connection  with  the 
nursery  is  the  sowing  of  the  tree  seeds,  as  specified  under  paragraph  793, 
and  which,  according  to  the  diagram,  are  proposed  to  be  sown  on  compart- 
ment No.  8,  extending  to  one  acre.  Having  given  the  tabular  statement 
under  798,  it  seems  almost  unnecessary  to.  make  any  other  remarks  in 
regard  to  this  operation,  as  this  statement  itself,  shows  at  a  glance  all  that 
is  necessary  to  be  said  on  the  subject.  In  short,  this  statement  gives  a 
condensed  view  of  the  modes  of  rearing  the  several  sorts  specified  in  it, 
from  the  sowing  of  the  seeds  to  the  time  the  plants  should  be  planted  out 
I  consider,  therefore,  that  with  this  statement,  and  the  remarks  made  in 
the  foregoing  part  of  this  section,  together  with  those  made  in  the  fourth 
chapter  of  this  work,  on  the  nature  of  rearing  each  sort  of  tree  respectively, 
any  intelligent  forester  could  be  at  no  loss  to  undertake  the  sowing  aiid 
rearing,  to  planting  state,  the  different  sorts  of  trees  referred  to.  For  the 
sake  of  the  young  men  in  the  profession,  however,  who  may  not  have  had 
the  advantage  of  practical  experience  in  any  public  nursery,  I  shall  give 
very  short  directions  for  the  sowing  of  each  of  the  sorts  of  seeds  stated 
under  paragraph  793. 

830.  The  first  in  order  is  the  oak.  In  providing  the  acorns,  as  I  for- 
merly hinted,  great  care  is  necessary  to  see  that  they  are  of  such  a  quality 
a3  to  insure  a  healthy  and  strong-constitutioned  class  of  plants.  If  this 
point  is  not  attended  to,  and  the  seed  got  of  an  inferior  description,  the 
plants  will  assuredly  be  worthless  in  consequence.  I  have  myself,  in  the 
course  of  my  experience  in  the  rearing  of  the  oak,  invariably  found  that 
the  larger  the  acorns,  the  stronger  and  the  more  healthy  are  the  phiuts 
produced  from  them,  and,  therefore,  the  better  is  the  class  of  timber  trees 
also.  The  acorns  should  be  collected  only  from  trees  that  have  arrived  at 
considerable  age,  and  are  of  large  magnitude  as  timber,  and  healthy  in  all 
their  parts.  Seed  gathered  from  comparatively  young  trees,  although 
seemingly  of  fair  size,  seems  to  want  that  degree  of  vitality  which  is  neces» 
sary  to  produce  strong  healthy  plants ;  and  seed  gathered  from  very  old 
trees,  especially  if  in  a  state  of  decay,  is  small,  and  therefore  unfit  to  pro- 
duce sound-constitutioned  plants.     I  shall  suppose  that  the  acorns  have 
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been  collected  of  a  proper  description,  say  in  dry  weather,  some  time  in  the 
beginning  of  November,  and  of  the  quantity  required — ^namely,  six  bushels. 
As  they  are  gathered,  they  should  not  be  put  into  bags — ^unless,  indeed,  they 
are  to  be  carried  a  considerable  distance,  in  which  case  it  will  be  necessary  to 
bag  them  for  the  sake  of  convenience  in  carriage — ^but  carried  home  in 
open  baskets,  and  stored  thinly  on  the  floor  of  a  loft  till  the  desired  quantity 
is  secured.     While  they  are  beuig  gathered,  a  piece  of  ground  should  be 
prepared  for  them  on  the  part  of  the  nursery  on  which  it  is  intended  they 
should  be  sown.     This  preparation  is  only  to  dig  the  ground  very  finely, 
and*  to  use  the  large  rake  as  the  work  of  digging  progresses,  in  order  to 
bring  it  to  a  finer  mould  than  could  be  done  by  the  spade  alone.    All  in 
readiness  for  the  sowing,  this  should  be  done  in  parallel  rows,  eighteen 
inches  apart^  centore  from  centre.     My  own  plan  of  the  operation  is  to  sow 
the  acorns  on  the  surface  ;  rand  this  I  do  on  a  good  day,  when  the  earth  is 
pretty  dry,  and  when  the  particles  of  it  do  not  readily  adhere  to  one  another. 
I  first  stretch  the  line  from  side  to  side  of  the  compartment,  and  where  the 
first  row  is  intended  to  be  sown ;  next,  I  take  a  quantity  of  the  seed  into 
an  apron,  tied  on  for  the  purpose  of  holding  it,  and,  beginning  at  the  one 
end  of  the  line,  I  go  along,  keeping  one  foot  on  each  side  of  it,  and  place 
the  acorns,  as  nearly  as  I  can  judge,  one  to  every  three  square  inches,  and 
keeping  the  row  of  seeds  on  each  side  of  the  line,  and  from  five  to  six 
inches  broad,  taking  the  run  of  the  line  as  the  middle  of  the  row.    The 
first  row  thus  sown,  I  remove  the  line  to  the  distance  of  eighteen  inches  from 
its  first  position,  keeping  it  parallel  to  the  first  row;  and  in  the  same  way  I 
contiiiue  to  sow  in  lines  till  all  the  seed  has  been  sown.     I  next  cause  a  man 
to  take  his  spade  and  lift,  in  a  direct  line  along  betwixt  the  first  two  rows, 
keeping  his  spade  in  a  line  with  the  surface  of  the  earth,  a  quantity  of  the 
surface  soil,  sufficient  to  cover  the  seed  to  the  depth  of  fully  two  inches  ; 
and  this  he  lays  on  the  first  row  in  spits  of  the  desired  thickness,  till  the 
whole  seed  of  the  first  line  is  covered ;  then  he  does  the  same  with  the 
next  line,  and  so  on.      By  this  mode  of  covering  with  the  spade,  the 
seeds  are  covered  in  an  equal  and  carefal  manner  all  over,  which  I  have 
found  cannot  be  so  well  done  by  the  old  mode  of  covering  with  the  rake  or 
the  hoe;  as  when  these  tools  are  used,  many  of  the  seeds  are  displaced,  and 
they  therefore  come  up  irregularly.     The  seed  thus  sown  and  covered,  a 
fine  rake  should  be  used  to  smooth  the  earth  by  which  it  is  covered;  and  as 
the  man  proceeds  with  the  operation,  he  should  be  instructed  to  take  care 
not"  to  disturb  the  seed  by  raking  deeply,  as  is  very  apt  to  be  done  by  inex- 
perienced hands.    At  the  same  time,  he  should  be  instructed  to  smooth  the 
grouiid  betwixt  the  rows  of  seed,  in  order  to  make  the  whole  look  well. 
The  adyantage  of  sowing  the  seed  on  the  surface  may  not  at  first  sight 
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appear  evident ;  but  it  is,  notwithstanding,  a  great  advantage  over  the  old 
mode  of  opening  drills  for  the  seed.  By  sowing  on  the  snr&U5e,  and  by 
taking  out  the  earth  betwixt  the  rows  for  covering,  the  seed  is  kept  on  a 
dry  bed  all  winter,  as  the  water  has  always  a  tendency  to  be  drawn  towards 
the  hollows  betwixt  the  rows,  and  from  this  the  plants  come  away  early  in 
summer,  and  have  the  advantage  of  ripening  their  wood  early  in  the 
autumn.  The  very  opposite  of  this  is  generally  the  case  in  regard  to 
plants  raised  from  seed  sown  in  drills. 

831.  In  the  economy  of  the  country,  the  ash  is  not  such  im  important 
tree  as  the  oak.  Still,  in  rearing  it  as  timber,  care  should  be  taken  to 
gather  the  seeds  from  healthy  and  strong  constitutioned  parents.  Having 
been  collected  in  the  month  of  October,  tiiey  should  be  mixed  with  sand 
for  rotting  their  coats,  and  treated  as  recommended  in  Chapter  Fourth 
of  this  work,  where  special  reference  is  made  to  the  ash.  The  mode  of 
sowing  the  seed  of  this  tree  is  in  every  respect  the  same  as  that  just  recom- 
mended for  the  sowing  of  the  oak,  with  this  exception,  that  the  ash  is 
generally  sown  in  rows  15  inches  apart,  in  the  month  of  March,  after  the 
coats  of  the  seeds  have  been  rotted  in  the  heap,  and  that  they  are  covered 
with  only  three-fourths  of  an  inch  of  earth. 

832.  The  elm  generally  ripens  its  seed  in  June,  and  must  be  collected 
from  the  trees  before  it  faUs.  It  also  is  sown  in  lines  fifteen  inches  apait^ 
one  seed  to  every  two  square  inches,  and  covered  only  with  half  an  inch  of 
soil.  In  sowing  the  seed  of  this  tree,  it  must  be  kept  specially  in  view, 
however,  that  as  the  seeds  are  very  soft  and  tender  when  newly  gathered, 
and  therefore  easily  injured,  the  soil  in  which  they  are  sown,  and  with 
which  they  are  covered,  should  be  made  as  fine  as  possible,  and  the  opera- 
tion should  be  done  on  a  dry  day,  when  the  earth  has  no  tendency  to  bind 
or  adhere  to  the  seeds,  as  this  would  have  a  tendency  to  rot  them. 

833.  The  beech  is  not  a  tree  now  much  used  in  plantations,  at  least  in 
an  economical  point  of  view.  As  it  is,  however,  a  very  ornamental  tree, 
and  excellently  adapted  for  hedging,  it  is  found  necessary  to  rear  it  in 
nurseries  for  such  purposes. 

The  seed  of  the  beech  ripens  freely  in  the  generality  of  seasons,  in  the 
months  of  October  and  November,  and  is  easily  gathered  as  it  falls  firom  the 
trees,  when  it  should  be  mixed  with  sand  to  be  preserved  till  March,  when 
it  is  to  be  sown.  In  doing  this  it  is  to  be  sown  in  lines  fifteen  inches 
apart,  one  seed  to  every  two  square  inches,  five  inches  broad  in  the  rows, 
and  covered  with  about  one  inch  of  earth.  This  is  a  very  hardy  and  free- 
growing  seed,  but  the  plants  are  always  small  at  first,  and  therefore  they  re- 
quire to  stand  two  years  before  they  are  fit  to  be  put  out  into  nursery  rows. 

834.  The  alder  ripens  its  seeds  in  October  and  November  (see  directions 
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in  regard  to  collecting  the  seed  of  this  tree  in  Chapter  Fourth),  and  should 
be  sown  in  the  month  of  March  following.     The  seeds  are  sown  in  beds 
generally  four  feet  broad,  and  on  pretty  finely  prepared  earth,  in  the  pro- 
portion of  one  seed  to  the  square  inch,  and  covered  with  about  one-fourth  of 
an  inch  of  earth.     The  way  I  sow  in  a  bed  such  a  small  .quantity  of  seed 
as  that  I  am  referring  to — viz.,  one-tenth  of  a  pound — is  this :  I  lay  off 
the  bed  to  the  length  required  to  sow  the  quantity,  and  if  I  mean  to  sow 
birch  seed  at  the  same  time,  I  generally  find  that  one  bed,  taken  from  side 
to  side  of  the  compartment,  is  enough  for  the  sowing  of  the  seeds  of  both 
these  sorts.    This  arranged,  then,  the  ground  dug  very  finely,  and  reduced 
to  a  still  finer  state  with  the  rake,  and  the  bed  laid  off  four  feet  broad,  by 
having  an  alley  run  up  each  side  of  it — say  twelve  inches  broad — a  thin 
shovelling  of  some  two  inches  is  taken  from  the  alleys  with  the  spade,  in  a 
regular  manner,  from  end  to  end,  and  spread  from  both  sides  over  the  bed 
lying  betwixt  as  evenly  and  equally  as  possible ;  so  that,  when  the  bed 
is  thus  shaped,  it  will  present  a  regular  flat  table,  nearly  four  inches  above 
the  level  of  the  bottoms  of  the  alleys.    After  the  earth  has  been  added  to 
the  bed  from  the  alleys,  we  next  rake  the  surface  to  a  very  fine  texture, 
bringing  all  stones  and  rough  particles  into  the  alleys frt)m  either  side;  and 
after  we  have  its  surface  reduced  to  as  fine  a  mould  as  possible,  I  give  it  a 
regular  but  not  heavy  beating,  with  the  back  of  the  spade,  or  pass  a  light 
roller  over  it,  so  as  to  render  the  whole  surface  as  even  as  possible.     I 
next  sow  the  seeds,  and  have  them  covered  to  the  desired  depth  with  the 
finest  mould,  previously  prepared  by  passing  it  through  a  sieve.     After 
this  mould  is  laid  on — and  it  should  be  laid  on  very  evenly  and  equally — 
the  surface  of  the  bed  should  be  smoothed,  either  with  the  back  of  the 
spade  or  by  passing  a  light  roller  over  it,  so  as  to  make  the  particles  lie 
close  together,  and  thereby  prevent  the  drought  from  taking  effect  upon  the 
seed ;  and  this  done,  the  edges  of  the  bed  should  be  properly  lined  off,  and 
the  rough  particles  removed  from  the  alleys. 

835.  With  regard  to  the  sowing  of  the  birch  seed,  I  need  only  state  that 
it  is  to  be  dealt  with  in  every  respect  as  has  been  advised  in  regard  to  that 
of  the  alder.     As  the  seed,  however,  is  very  small,  and  a  considerable  pro- 
portion of  it  generally  abortive,  it  should  be  sown  rather  thickly — say  200 
to  the  square  foot;  and  as  it  is  easily  rotted  if  too  deeply  covered,  care  must 
be  taken  not  to  overdo  it  in  this  respect.    In  short,  the  slightest  covering 
of  the  very  finest  earth  is  sufficient  for  the  seeds.    This  requires  to  be  put 
on  very  equally  all  over,  and  should  not  be  disturbed  with  the  rake,  but  only 
have  a  smooth  with  the  back  of  the  spade,  or  a  light  roller  passed  over  it. 
S36.  The  horse-chestnut,  the  sweet  chestnut,  and  the  walnut,  are  to  be 
in  every  respect  as  has  been  described  in  reference  to  the  oak. 
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837.  The  Norway  maple  and  sycamore  are  also  sown  on  the  snrfaoe  of 
the  ground,  in  rows  fifteen  inches  apart,  and  at  the  rate  of  one  seed  to  the 
three  square  inches,  but  they  are  only  covered  to  the  depth  of  three-fourths 
of  an  inch. 

838.  The  seed  of  the  holly,  after  having  been  rotted  in  a  heap  mixed  with 
sand,  or  any  fine  earth,  for  a  period  of  fifteen  or  sixteen  months,  should  be 
sown  in  beds  in  the  month  of  March.  The  surface  of  the  bed  should  be 
smoothed  with  the  back  of  the  spade  before  the  seeds  are  laid  upon  it ; 
after  they  have  been  sown,  they  should  be  covered  with  about  half  an  inch 
of  the  earth  from  the  alleys.  The  earth  should  be  made  moderately  fine 
for  the  covering  of  this  class  of  seeds,  and  should  be  laid  on  equally  and 
evenly ;  and  it  Is  an  improvement  to  pass  a  light  roller  over  the  bed  when 
finished,  in  order  to  prevent  too  sudden  drying  of  the  earth  on  the  surface. 
In  sowing  the  holly  seeds,  as  they  are  mixed  with  sand,  the  better  way  is, 
as  they  cannot  be  well  separated,  to  spw  both  together,  and  in  allowing  the 
quantity  of  seed  to  make  an  allowance  at  the  same  time  for  the  sand  amongst 
it  The  seed  seldom  or  ever  comes  all  up  in  one  year,  but  continues  to 
come  up  for  two  successive  years. 

839.  The  sowing  of  the  haws,  or  seeds  of  the  thorn,  is  dealt  with  in  every 
respect  as  recommended  for  that  of  the  holly. 

84!0.  For  the  manner  of  collecting  the  seeds  of  the  Scots  pine,  larch, 
Norway  spruce  fir,  silver  fir,  and  pinaster,  and  for  the  way  in  which  we 
go  to  work  in  the  sowing  of  it  in  the  nursery,  I  have  to. refer  to  the  remailLS 
made  on  this  subject  in  that  part  of  the  Fourth  Chapter  of  this  work  where 
special  reference  is  made  to  these  trees. 

841.  In  sowing  the  seeds  of  the  different  trees  referred  to,  special  care 
should  be  taken  not  to  do  this  but  in  dry  weather,  as  if  the  work  should  be 
attempted  at  any  time  when  the  particles  of  the  earth  readily  adhere  by  any 
slight  pressure,  it  would,  from  this  cause,  injure  the  vitality  of  the  seeds, 
and  prevent  a  large  portion  of  them  from  vegetating.  I  have  to  recommend, 
therefore,  that  the  work  of  sowing  should  never  be  undertaken  till  after 
some  days  of  dry  weather,  and  when  the  rake  can  be  used  freely  without 
any  of  the  earth  adhering  to  it. 

842.  As  it  is  desirable  to  make  the  ground  very  fine,  as  a  preparation 
for  the  sowing  of  all  the  smaller  seeds,  and  especially  for  those  of  the  pine 
and  larch,  all  the  three  difierent  sized  rakes  formerly  referred  to  should  be 
used  for  this  purpose,  and  should  be  kept  in  operation  as  the  men  turn 
over  the  ground  with  their  spades.  The  method  of  using  the  rakes  to 
bring  the  ground  to  a  very  fine  surface  for  the  sowing  of  the  smaller  seeds 
is  this :  the  men  who  are  employed  to  dig  begin  each  at  the  same  end  of 
the  opening,  and  proceed  digging  to  the  other  end ;  and  they  proeeed  in  a 
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regular  manner,  one  after  the  other,  each  turning  over  to  the  other  side  of 
the  opening  before  him  about  five  inches  of  the  solid  ground  on  which  he 
standa     These  are  followed,  first  by  a  man  with  what  is  termed  the  harrow 
rake,  being  a  large  rake  with  its  teeth  four  inches  long  and  three  inches  apart ; 
with  this  he  breaks  thoroughly  the  earth  as  it  is  turned  over  by  the  men 
with  the  spades.   He,  again,  is  followed  by  another  man  with  a  rake,  having 
its  teeth  three  inches  long  and  two  inches  apart,  and  with  this  he  rakes  the 
same  earth  which  has  already  been  raked  by  the  large  rake  before  him;  and 
the  third  follows  the  other  two  with  a  smaller  rake  than  that  which  the 
man  before  him  has — generally  the  teeth  are  one  inch  apart,  and  one  and  a 
half  inch  long.     The  men  proceed  digging  and  raking  in  this  way,  one  party 
following  the  other  fix)m  side  to  side,  till  all  the  ground  to  be  used  has  been 
subjected  to  the  operation,  and  as  each  raker  proceeds,  he  clears  the  ground 
from  all  stones,  &c.,  that  he  can  lay  hold  on  with  his  rake,  and  draws  them 
down  into  the  opening,  so  that  the  third  rake  makes  the  land  pretty  fine. 
But,  besides  this,  if  it  should  be  found  necessary  to  make  the  ground  very  fine, 
a  fourth  man,  with  a  still  finer  rake,  is  made  to  follow,  so  that  in  this  way 
the  land  intended  to  be  sown  may  be  brought  to  any  state  of  fineness  by 
,  the  use  of  rakes  of  different  sizea     If,  however,  in  the  act  of  digging  and 
raking,  the  land  be  found  to  adhere  to  the  tools,  it  is  an  indication  that  it 
is  not  in  a  fit  state  for  the  operation,  which  should  therefore  be  given  up 
till  the  ground  be  found  so  dry  that  the  rakes  can  be  used  cleanly.     While 
the  weather  continues  good  and  favourable  for  the  purpose,  no  time  should 
be  lost  in  having  the  seeds  committed  to  the  earth ;  and,  in  order  to  facilitate 
this,  another  party  of  men  should  follow  those  employed  in  the  preparation 
of  the  ground,  who  should  prepare  the  beds,  sow  the  seeds,  and  cover  them, 
so  that  by  this  simultaneous  process  no  time  is  lost  by  bad  weather  inter- 
vening betwixt  the  time  of  preparing  the  ground  and  having  it  sown, 
-wliich  is  always  a  great  advantage  in  work  of  this  kind,  more  especially  as, 
iv^hen  the  ground  has  been  made  so  fine  as  I  describe,  it  is  long  in  becom- 
ing suflBdently  dry  should  wet  weather  come  on. 

343.  Having  finished  my  remarks  in  regard  to  the  sowing  of  the  tree 
seeds,  I  now  come  to  take  up  the  subject  of  manures  for  the  nursery,  for 
'which,  according  to  the  diagram,  a  portion  of  ground  has  been  allowed, 
exi^ending  to  1  rood  20  poles,  and  numbered  on  the  diagram  as  compart- 
nsent  9.    The  object  of  devoting  a  part  of  the  nursery  ground  to  this  pur- 
pose is,  that  all  weeds,  &c.,  may  be  collected  and  put  upon  it  in  heaps  to 
rat,  and  that  leaves  and  ail  other  waste  vegetable  substances  may  be  also 
collected  and  brought  to  it,  there  to  rot  and  be  mixed  up  with  lime  and 
earth  for  being  afterwards  laid  on  the  land  as  manure. 
844.  It  must  be  kept  specially  in  view,  that  land  kept  as  a  nursery  for 
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the  rearing  of  young  forest  trees  must  upon  no  account  be  kept  in  a 
highly  manured  state,  as,  if  so,  such  an  undue  excitement  is  given  to  the 
young  plants  as  causes  them,  when  removed  from  it  to  a  poorer  soil,  to 
become  stunted  and  unhealthy  for  some  years  afterwards,  and  until  they  be- 
come well  established  in  their  new  sites.     This  state  of  things  will  therefore 
be  avoided  by  every  intelligent  forester  who  wishes  to  excel  in  his  profession, 
and  who  wishes  to  do  justice  to  his  employer.     I  have  therefore  to  recom- 
mend that  after  the  new  nursery  shall  have  got  one  fair  manuring  with  farm 
manure — which  it  generally  requires  at  first  when  the  land  is  newly  trenched 
and  taken  in,  as  in  this  state  there  seldom  exists  much  vegetable  matter  in 
the  newly  turned  up  earth — it  should  afterwards  be  manured  chiefly  with 
road-scrapings,  liTne-rubbish,  or  a  small  quantity  of  lime  itself,  mixed  with 
well-rotted  weeds,  leaves  of  trees,  or  turf,  and  fresh  soil  carted  from  old 
fences  or  the  boundaries  of  fields.     In  short,  after  the  nursery  ground  has 
got  one  dose  of  farmyard  manure,  in  order  to  enrich  the  inorganic  parts, 
the  only  manure  used  should  be  such  as  I  have  just  stated.     In  order  to 
grow  green  crop  sufficiently  good  on  land  of  this  description,  on  which 
little  farmyard  manure  is  laid,  it  is  only  necessary  to  apply  bone-dust, 
or  any  other  of  the  artificial  manures  in  general  use;   and  in  all  cases 
the  leaves  of  the' green  crop  should  be  left  on  such  of  the  compartments  of 
the  nursery  as  are  just  cleared  of  it.     Attention  should  therefore  be  paid  to 
keep  a  large  store  of  such  earths  and  rotted  vegetable  substances  in  the 
manure  compartment,  and  to  see  that,  as  the  properly  prepared  portions  are 
laid  on  the  land,  fresh  quantities  are  collected  for  successive  use. 

845.  The  two  compartments  Nos.  10,  10,  together  with  the  two  bordets 
Nos.  10,  10,  extending  in  all  to  about  7  acres — on  which  it  is  intended 
that  the  seedlings  from  the  present  year's  sowing  should  be  planted  nest 
year,  and  on  part  of  them  the  tree  seeds  be  also  sown  next  year,  as  they  are 
not  required  to  be  used  for  any  nursery  crop  till  the  following  winter  and 
spring — should  for  the  summer  be  sown  with  any  grain  crop  that  may  be 
considered  best  for  the  district,  as  by  doing  this  a  remunerative  return  will 
be  got  from  the  ground  while  it  necessarily  lies  unoccupied  by  any  other 
crop.     By  taking  a  cereal  crop  from  this  portion  of  the  land,  it  wiU  not  be 
the  less  fitted  to  receive  the  rotation  of  young  trees  afterwards,  as  it  can  be 
dug  over  in  the  month  of  September  or  October,  immediately 'after  the  crop 
has  been  harvested  from  it,  which  will  cause  the  stubble  to  rot,  and 
improve  the  land  before  the  seedlings  are  planted  on  it. 

846.  On  the  border  No.  11,  as  indicated  on  the  diagram,  it  is  intended 
hollies  and  thorns  should  be  planted  for  hedges.  Under  paragraph  792 
it  will  be  seen  that  I  have  made  allowance  for  2000  hollies  and  12,000 
thorns.    These,  then,  I  propose,  should  be  planted  on  the  border  maiked 
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No.  11.  In  plantmg  the  hollies,  the  work  is  performed  in  the  same  way  as 
has  been  described  in  regard  to  the  other  seedlings,  and  they  may  be  put  in 
two  inches  apart  in  the  rows,  and  at  the  distance  of  fifteen  inches,  row  &om 
row,  and  the  thorns  may  be  planted  similarly.  The  hollies  should  be  well 
watered  at  the  roots  as  they  are  planted,  as  they  are  very  apt  to  suffer  from 
removal  in  dry  weather :  my  own  plan  is  to  remove  them  on  a  wet  day  in 
the  month  of  May,  just  when  they  are  beginning  to  show  growth ;  by 
adopting  this  mode,  I  have  been  very  successful  in  the  operation. 

847.  Border  No.  12,  as  indicated  on  the  diagram,  I  propose,  should  be 
devoted  to  such  plants  as  have  to  be  wrought  by  layering  and  engrafting, 
such  as  the  lime-tree  and  English  elm  of  the  former  class,  and  the  varieties 
of  the  holly,  beech,  ash,  sycamore,  and  elm,  of  the  latter.  In  the  statement 
under  paragraph  792,  200  lime-trees  have  been  allowed  for  the  pur- 
pose of  layering  on  the  border  under  notice ;  and  if  it  should  be  wished  to 
rear  the  English  elm  also,  an  equal  number  of  these  may  be  bought  in  for 
the  purpose.  For  the  mode  of  planting  these  in  the  nursery  ground,  and 
for  that  of  propagating  plants  from  them  by  layering,  see  the  remarks  and 
recommendations  on  the  subject  in  Chapter  IV.,  on  the  propagation  of  the 
English  elm. 

848.  As  to  the  mode  of  extending  a  variety  of  any  plant  or  tree  by  en- 
grafting, it  would  be,  I  think,  superfluous  to  make  any  comment  on  the 
subject,  as  I  am  well  aware,  from  my  own  experience,  that  no  written 
description  I  could  possibly  give  could  enable  a  man  to  do  such  a  fine 
piece  of  work  so  satisfactorily  as  to  answer  the  end  in  view.    I  have 
never  known  a  man  who  could  successfully  do  the  work  of  engrafting  who 
had  not  spent  a  considerable  time  in  performing  it  under  the  eye  of  an 
experienced  operator.    It  is  not  so  much  the  mind  that  has  to  be  taught 
on  the  subject  as  the  hand.     As  well  may  we  expect  that  itn  artist  could 
make  a  good  woodcut  by  reading  a  description  of  the  operation,  without 
having  his  hand  exercised  in  it,  as  that  a  man  could  engraft  from  a  written 
description  without  his  hand  being  taught  by  practice.     I  would,  therefore, 
recommend,  that  any  man  who  wishes  to  become  a  successful  engrafter, 
should  attend  for  one  season  in  a  public  nursery,  where  the  art  is  neces- 
sarily carried  to  the  highest  perfection,  and  where  there  are  men  capable  of 
giving  more  instruction  in  one  day  on  the  subject,  simply  by  teaching  the 
hand   how  to  operate  on  the  subjects,  than  could  be  given  by  writing  a 
volnnae  on  it :  he  will  find  his  time  well  spent    In  short,  there  is  no  other 
way  of  really  acquiring  the  art.     On  borders  Nos.  11  and  12,  besides  the 
plants  for  hedging,  and  the  plants  for  layering  and  engrafting,  there  may 
be   planted  evergreens  of  sorts,  as  well  as  specimens  of  the  various  new 
sorts  of  pines,  &c.,  and  also  cuttings  of  various  plants  that  may  be  wanted. 
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849.  I  have  now  described  generally  the  mode  of  planting  and  sowing 
the  nursery  ground  the  first  year  ;  and  after  the  works  described  have  been 
all  completed — and  they  should  be  so  by  the  end  of  May — it  will  only  be 
necessary  to  keep  the  planted  ground  and  seed-beds  clean  from  weeds  aU 
the  sunmier  afterwards.  In  doing  this,  especial  care  will  have  to  be  exer- 
cised by  the  forester  to  destroy  weeds  among  the  planted  trees  with  the 
hoe  in  dry  weather,  before  they  grow  to  any  considerable  size,  as,  if  left  till 
strong,  the  work  will  become  costly,  and  more  difficult  to  perform.  In 
keeping  the  seed-beds  clear  £rom  weeds,  the  work  should  be  done  as  mnch 
as  possible  in  damp  and  cloudy  weather,  and  the  weeds  should  be  removed 
as  soon  as  they  rise  above  the  surface,  and  before  they  attain  any  degree  of 
strength ;  as,  if  they  are  removed  in  strong  sunshine,  the  earth  will  be  so 
loosened  about  the  plants  as  to  admit  of  drought  injuring  their  roots ;  and 
if  the  weeds  are  allowed  to  get  strong,  they  cannot  be  removed  without 
pulling  up  with  them  large  quantities  of  the  young  trees. 

850.  At  this  stage  of  our  remarks  on  the  management  of  the  nuraeiy,  it 
falls  that  I  should  bring  up  an  account  of  the  expenditure  that  has  been 
made  upon  it  up  to  the  end  of  the  second  year,  which  I  shall  suppose  to 
be  the  end  of  November.    In  all  probability  it  will  stand  as  under : — 


Sum  outstanding  on  nursery  at  the  end  of  the  first  year,  and  as 

particularised  under  paragraph  785, 
To  making,  say  2000  yards  of  roads  and  walks,  at  Is.  per  yard 
24,000  privet  plants  for  sides  of  walks,  at  10s.  per  1000, 
cost  of  young  trees  bought  in  for  the  nursery,  as  per  state 

ment,  paragraph  792,     . 
supposed  cost  of  tree  seeds,  as  per  paragraph  793,  . 
planting  2,349,900  plants,  as  detailed  under  paragraph  792 

say  at  Is.  per  1000  over  all, 
expense  of  sowing  tree  seeds,  as  per  statement  under  para 

graph  793,  say  in  all,     .... 
keeping  clean  nursery  for  one  summer, 
expense  of  collecting  manures, 

com  seed  for  sowing  7  acres  of  compartments  No.  10, 
rent  of  26  acres  of  nursery  ground  for  two  years,  say  at  30s. 

per  acre,  •  •  .  .  . 

interest  on  rent  for  the  first  year,  and  which  was  not  entered 

into  the  former  account  of  expenses,  at  5  per  cent, 

Do.     on  sum  outstanding  at  the  end  of  the  former  year, 

at  5  per  cent,     ... 
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0  0 
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£1693     8  10 


Deduct  from  this  value  of  grain  crop  on  7  acres  of  No.  10,  say 
at  £  10  per  acre,  .  .  .        £70     0     0 

Do.  value  of  69,000  hardwoods,  now  supposed 

to  be  ready  to  plant  out,  at  25s.  per  1000,       73  16     0 


Carry  forward. 


£143  16     0    £1693    S  10 
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Brought  forward,         •         £143  15     0     £1693     8   10 
Deduct  value  of  780,000  2-year  seedling,  one  year 
transplanted  larch,  now  ready  to  go  out,  say 
at  12s.  per  thousand,        .  •  .        468     0     0 

Do.    value  of  300,000  2-year  seedling  pine,  one 

year  transplanted,  at  68.  per  1000,  .         90     0     0 

701    15     0 


Sum  outstanding  at  the  end  of  the  second  year  of  the  nursery, 

or  say  at  November  1861,  .  .  .  £991   13   10 

851.  From  the  foregoing  statement — ^and  it  may  be  taken  as  pretty  near 

the  truth,  as  it  is  founded  on  our  own  experience  in  similar  cases — it  will 

be  seen  that  the  entire  sura  outstanding  on  the  establishment  at  the  end  of 

the  second  year  is  £991,  13s.  lOd.,  after  deducting  the  value  of  the  crops 

ready  to  be  removed  from  it,  and  leaving  in  the  nursery  all  the  other  trans* 

planted  trees,  as  well  as  the  seedlings  that  will  now  fall  to  be  accounted  for, 

which  it  is  understood  will  have  grown  on  compartment  No.  8.    In  fact, 

were  the  whole  stock  of  such  an  establishment  to  be  sold,  even  at  the  time 

now  referred  to — at  the  end  of  the  second  year  of  its  establishment — I  have 

no  doubt  it  would  pay  the  proprietor  all  the  outlay  made  on  it   This  of  itself 

is  an  encouragement  to  extensive  landed  proprietors,  who  intend  planting 

largely,  to  avail  themselves  of  rearing  their  stock  of  plants  on  their  own 

estatea     But  this  is  not  all  the  advantage  to  be  derived  from  such  an 

establishment     It  is  a  well-known  fact,  that  trees  nursed  and  grown  upon 

a  district  are  always  more  certain  to  succeed  well  than  when  grown  upon 

a  distant  part  of  the  county,  and  brought  in  for  planting. 

852.  The  same  modes  of  the  different  operations  of  planting  and  sowing 

in  the  nursery  are  continued  year  after  year  successively,  as  long  as  trees 

are  wanted  to  supply  the  demand  for  planting  out  upon  the  forest  lands. 

Supposing  that  the  hardwoods  have  been  cleared,  during  the  winter  of 

1861^  from  compartment  No.  3,  the  larch  from  those  numbered  5,  5,  5, 

and    the  Scots  pine  from   the  one  No.  7,  and  all  planted  out  into  the 

enclosures  suited  for  them — ^giving  in  all  seven  acres  one  rood  cleared  of  the 

nnrseiy  ground — this  extent  is  to  be  again  put  under  green  crop  the 

spring  following,  or  in  the  summer  of  1862,  preparative  for  being  again 

planted  with  the  same  sorts  of  trees  the  year  after,  or  in  1863 ;  while,  on 

the  other  band,  the  five  compartments  numbered  10  axe  to  be  planted  with 

the   yonng  seedlings  that  are  now  supposed  to  be  raised  on  compartment 

No.  8,  in  the  autumn  of  1861  and  spring  of  1862,  in  every  respect  in  the 

same    proportions  and  in  the  same  way  as  has  been  already  described  for 

the  different  sorts;  and  the  seeds  for  crop  1862  may  be  sown  in  any  part  of 

compartment  No.  10  that  may  be  considered  convenient  for  the  purpose. 

In  planting  and  sowing  attention  should  always  be  had  to  the  proper  sub> 
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dividing  of  the  compartments,  as,  if  this  be  not  attended  to,  the  business  of 
the  nurseiy  would  become  much  confused.  I  need  hardly  make  the  remark, 
as  it  seems  evident  at  a  glance  at  the  diagram,  that  the  hardwoods  on  com- 
partment No.  2  are  to  go  out  in  the  autumn  of  1862,  and  the  larch  and 
pine  on  compartments  4  and  6  as  well ;  and  that  in  this  way,  and  from 
the  planting  out  of  the  requisite  number  of  seedlings  of  each  kind  each 
year,  the  regularity  of  the  supply  is  proposed  to  be  kept  up,  the  one  crop 
succeeding  the  other. 

853.  Having  now  stated  all  that  I  think  necessaiy  to  say  on  the  subject 
of  nursery  management — and  these  remarks  on  it  are  merely  meant  for  the 
guidance  of  private  foresters,  and  not  to  instruct  pubUc  nurserymen  in 
their  profession — I  shall  conclude  by  giving  a  few  general  suggestions  on 
the  head. 

1st.  The  regular  rotation  of  the  crops  should  be  paid  especial  attention 
to,  as,  if  not,  and  two  successive  crops  of  trees  are  taken  from  the  same 
compartment  without  a  green  crop  intervening,  the  trees  of  the  second 
crop  would  be  much  inferior,  not  only  in  appearance,  but  in  vigour  of 
natural  constitution.  This,  therefore,  ought  to  be  prominently  kept  in 
view  by  the  forester.  The  carrying  out  of  this  is  one  of  the  simplest 
things  possible,  as  all  that  is  necessary  is  that  each  year,  as  the  different 
classes  of  young  trees  are  ready  to  go  out,  the  land  from  which  they  have 
just  been  cleared  should  be  subjected  to  a  deep  digging,  and  put  under 
green  crop  the  summer  afterwards,  preparative  to  being  planted  again  the 
next  year. 

2d.  The  portion  which  is  intended  to  be  sown  with  the  tree  seeds 
should  be  deeply  dug  the  autumn  before,  and  allowed  to  lie  exposed  to  the 
action  of  the  weather  till  spring,  when  it  will  have  become  much  improved 
and  in  better  condition  for  the  healthy  vegetation  of  the  seeds. 

3A  The  workpeople,  in  cleaning  betwixt  the  rows  of  young  trees,  are 
very  apt  to  injure  the  stems  with  their  hoes  and  rakes.  The  forester 
should  therefore  see  that  the  rows  are  not  plai^ted  closer  than  has  been 
specified,  and  that  the  people  who  may  be  employed  in  the  cleaning  are 
careful  not  to  injure  any  of  the  trees  in  the  way  stated. 

4!tL  In  the  lifting  of  the  different  crops  of  young*trees  from  the  nnrsezy, 
the  greatest  care  should  be  taken  to  do  so  with  all  their  fibres  umDJnred, 
and  rather  with  a  small  portion  of  the  soil  attached  to  them  than  otherwise. 
No  shaking  and  tossing  about  of  the  plants  should  be  allowed  as  th^  are 
lifted,  as  such  usage  always  tends  to  injure  their  vitality,  and  coiise> 
quently  their  growth  afterwards. 

5th,  The  plants  should  not  be  lifted  from  the  compartments  in  huge 
quantities  at  once,  but  only  as  they  are  required  for  planting  out,  as  when 
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they  lie  long  in  the  sheugh  their  fibres  become  injured;  and  in  removing 
the  plants  from  the  nurseiy  to  the  forest  or  plantations,  they  should  be 
tied  up  in  convenient  bundles,  and  stowed  carefully  in  hampers  or  mats, 
out  of  which  they  should  be  emptied  after  being  carried  to  the  ground  on 
which  they  are  to  be  planted. 


SECTION  IX, — MANNER  OF  PROCEEDING  WITH  PLANTING  OPERATIONS. 

854.  In  all  planting  of  young  forest  trees,  the  superintendent  of  such 
operations  should  be  a  man  who  has  had  considerable  practical  experience 
in  that  line  of  work.    Unless  he  has  had  such  experience,  and  that  rather 
upon  an  extensive  scale,  he  will  not  be  able  to  judge  for  himself  in 
any  extraordinary  contingency.     A  man  who  is  allowed  to  undertake 
planting   operations   without   proper   practical   experience  is   generally 
put  out  of  his  way  by  eveiy  change  of  the  weather,  and  then  knows 
not  how  to  proceed.    In  such  extremities  he  seeks  the  advice  of  others, 
who  very  likely  are  as  ignorant  in  the  matter  as  he  is  himself;  conse- 
quently, the  mind  of  an  inexperienced  man  is  liable  to  give  in  to  wrong 
advice,  and  then  the  whole  work  goes  wrong;  time  is  lost,  the  work 
is  badly  done,  and,  in  the  end,  failure  is  the  sure  result    This  state  of 
things,  I  am  aware,  often  happens  in  planting  operations ;  therefore,  for 
the  guidance  of  those  who  may  not  have  experience  enough,  I  shall  here 
lay  down,  in  a  particular  manner,  the  way  of  proceeding  with  planting 
operations  as  they  ought  to  be  done. 

855.  All  land  intended  for  the  growing  of  young  forest  trees,  if  at  all  wet, 

should  be  drained  at  least  four  months  before  commencing  to  plant  upon  it; 

and  indeed,  if  the  land  to  be  planted  is  of  a  very  stiff  and  cold  nature,  and 

has  been  under  a  crop  of  trees  formerly,  I  would  advise  to  have  it  drained 

tirelve  months  before  planting.    By  using  such  a  precaution,  the  ground 

-will   be  considerably  cleansed  from  any  bad  quality  it  may  contain,  and 

consequently  the  success  will  be  much  greater.    If  the  land  to  be  planted 

has  been  under  a  crop  of  trees  formerly,  and  the  roots  of  these  are  still  in 

the  ^ound,  and  if  hardwood  is  to  be  planted  upon  it,  have  the  pits  for 

them  made  at  least  three  months  before  planting.    Indeed,  for  my  own 

part,  I  am  always  anxious  to  allow  the  pits  made  for  hardwood  plants  in 

su.ch  land  to  lie  all  the  previous  winter,  in  order  to  have  the  soil  cleansed 

by  the  action  of  the  frosts ;  that  is  to  say,  when  I  plant  hardwood  trees 

upon  land  formerly  under  wood,  I  have  the  pits  aU  made  by  the  month  of 

November,  and  allow  them  to  remain  open  till  the  month  of  March,  when 

I  plaxLt  the  young  trees  in  them.    If,  however,  the  land  to  be  planted  be 
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what  is  generally  termed  new — that  is,  if  it  have  not  been  under  a  crop 
of  trees  before — the  pits  for  the  hardwood  plants  may  be  made  at  any  time 
as  the  work  goes  on.  In  all  cases  where  the  surface  soil  is  thin — say  not 
more  than  six  inches  deep — and  where  the  subsoil  is  of  a  hard  tilly  nature, 
and  drains  upon  it  are  found  not  to  act  in  so  decided  a  manner  as  to  draw 
off  the  water  that  may  fall  into  the  pits  after  they  have  been  made,  do  not 
make  the  pits  for  the  hardwood  deeper  than  the  top  of  the  subsoil ;  for  if 
they  are  made  into  the  subsoil,  the  water  will  be  retained  there  in  the 
bottom  of  the  pits,  and  will  most  assuredly  tend  to  keep  the  roots  damp, 
and  retard  the  future  progress  of  die  treea  In  such  a  case,  make  the  pits 
only  as  deep  as  the  bottom  of  the  upper  stratum  of  soil ;  and  in  the  act  of 
planting  the  trees^  if  the  pit  be  found  not  deep  enough,  the  earth  can  be 
raised  sufficiently  round  the  roots  upon  the  surGace :  by  using  these  means, 
the  trees  will  be  preserved  in  much  better  health  than  they  would  otherwise 
haye  enjoyed,  and  from  the  action  of  the  drains,  the  subsoil  will  gradually 
improve,  as  the  trees  require  depth  for  the  descent  of  their  young  roots. 

856.  The  above  observations  should  all  be  in  view  by  every  intelli- 
gent planter  previous  to  commencing  planting  operations  The  not  attend- 
ing to  these  very  plain  and  necessary  precautions  is  the  cause  of  very 
many  failures  among  planters  of  the  present  time.  Therefore  I  most 
earnestly  recommend  to  every  plants  who  wishes  to  excel,  to  go  over  his 
ground  at  least  one  year  before  commencing  operations  upon  it,  and  lay 
down  rules  for  the  work,  and  proceed  with  them  accordingly,  and  not  to 
let  the  work  stand  till  the  very  week  when  operations  should  commence, 
as  is  too  often  done.  However,  the  forester  is  not  always  to  blame  in  sucli 
cases  of  neglect.  I  have  myself  knovm  active  and  intelligent  foresters 
who  were  not  allowed  time  and  money  to  go  on  with  their  plans.  This  is 
to  be  regretted,  because  it  is  in  the  end  a  decided  loss  to  the  proprietor 
himself  In  all  cases  where  a  forester  is  known  to  be  really  an  inteUigent 
man,  and  acquainted  with  his  business,  the  proprietor  should  give  him  proper 
opportunity  for  doing  his  work  in  the  best  possible  manner.  By  so  doing, 
the  proprietor  will  be  amply  rewarded  himself,  and  the  forester  have  credit 
from  his  operations. 

857.  Then,  allowing  that  all  the  precautions  above  stated  have  been 
strictly  observed,  and  that  the  drains  have  been  allowed  to  act  for  a  proper 
time  upon  the  land,  the  person  who  is  to  take  the  management  of  the  woik 
will  first  consider  the  nature  of  the  situation  he  is  about  to  plant  upon, 
which  we  shall  suppose  to  be  an  extensive  piece  of  moor-ground  containing 
several  varieties  of  soil.  This  being  the  case,  he  will  next  begin  npon  one 
side  of  the  ground,  and  take  observations  as  to  the  kinds  and  quantities 
of  trees  he  will  require  for  each  particular  part,  supposing  it  naturally 


WITH   PLANTING   OPEKATIONS.  365 

divided  into  thin  heathy  ground,  with  high  exposure — good  loamy  soil, 
upon  a  slope — moss  two  feet  deep,  resting  upon  clay — deep  moss,  but  well 
dried — strong  clay  soil,  upon  a  level — flight  sandy  soil,  resting  upon  gravel 
— bare  rocky  parts,  with  here  and  there  good  dry  loam.  Supposing  that 
the  ground  to  be  planted  contains  all  the  varieties  of  soil  above  mentioned, 
the  manager  of  the  work  will  consider  as  to  the  quantity  of  ground  con- 
tained in  each  of  the  divisions ;  and  having  ascertained  this  either  by 
measurement  or  by  the  eye,  according  as  he  may  find  himself  qualified,  he 
will  put  up  a  pin,  with  a  number  upon  it,  in  the  centre  of  each  district, 
and  enter  a  corresponding  number  in  his  note-book,  thus  : — 

858.  No.  1. — ^Twenty-seven  imperial  acres  of  thin  heathy  ground,  to  be  planted 
with  Scots  pine  and  larch,  oue-year  transplanted,  of  each  an  equal  number,  and  at 
three  and  a  half  feet  apart. 

No.  2. — ^Ten  acres  of  good  loamy  soil  upon  a  sheltered  slope,  to  be  planted  with 
one  hundred  and  eight  oak,  and  three  hundred  and  twenty-seven  ash,  to  the  acre, 
and  made  up  to  three  and  a  half  feet  with  one-year  transplanted  larch,  and  two- 
year  transplanted  Scots  pines,  of  each  an  equal  number. 

No,  3. — ^Twelve  acres  of  moss,  tw^o  feet  deep,  resting  upon  clay,  to  be  planted 
same  as  No.  2. 

No.  4. — ^Twenty-four  acres  of  deep  moss,  well  dried,  to  be  all  planted  with 
two-year  transplanted  Scots  pine  and  spruce  firs,  at  three  and  a  half  feet  apart, 
of  each  an  equal  number,  excepting  three  acres  in  the  centre,  which  cannot  be 
well  got  dried,  and  which  must  be  planted  entirely  with  alders,  at  four  feet  apart. 
No.  6. — ^Thirty  acres  of  strong  clay  loam  upon  a  level,  to  be  planted  with  three 
hundred  oaks  to  the  acre,  and  made  up  with  equal  numbers  of  two-year  trans- 
planted larch  and  Scots  pines,  to  four  feet  apart  over  alL 

No.  6. — Seventeen  acres  of  light  sandy  soil,  resting  upon  gravel,  to  be  planted 
with  two  hundred  and  twenty  beech,  and  two  hundred  and  twenty  birch  eighteen 
inches  high,  to  the  acre,  and  made  up  to  three  and  a  half  feet  over  all  with  one- 
year  transplanted  larch  and  Scots  pines,  of  each  an  equal  number. 

No.  7. — Forty-three  acres  of  bare  rocky  ground,  with  here  and  there  spots  of 
good  loamy  soil  to  the  extent  of  six  acres  in  all — bare  rocky  ground  to  be  planted 
-with  eight- inch  birch,  two-year  seedling  larch,  and  Scots  pines,  of  each  an  equal 
nrnnber  to  the  acre,  making  them  stand  three  feet  plant  from  plant ;  good  loamy 
soil  to  be  planted  with  ash,  at  ten  feet  apart,  and  made  up  with  Scots  pine  and 
lajTch  to  three  and  a  half  feet  over  all. 

859,  Now,  supposing  that  the  person  who  is  to  take  charge  of  the  plant- 
ing of  such  a  piece  of  ground  has  gone  over  it,  and  marked  very  particu- 
larly in  his  note-book  the  different  natures  of  the  soil  in  it,  and  stated  the 
klnels  of  plants  that  he  considers  will  be  most  likely  to  do  good  upon  it,  as 
I  luLve  above  stated,  and  which  is  my  own  manner  of  going  to  work,  he 
-will,  nvhen  he  goes  home  in  the  evening,  sit  down  and  draw  up  a  statement 
as  to  the  number  of  each  kind  of  tree  he  will  require  to  have  brought  for- 
-ward,  for  the  planting  of  each  of  the  districts  as  numbered.    In  order  to 
assist  him  in  this  calculation,  the  following  table  will  be  found  most  useful 
Indeed,  such  a  table  is  not  only  useful  to  a  young  and  inexperienced  forester; 
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it  is  as  useful  to  the  man  of  fifty  years'  experience  as  to  one  of  five,  because 
no  forester  can  keep  in  his  memory  the  number  of  plants  he  may  require 
at  a  given  distance  per  acre,  nor  can  he  at  all  times  find  it  a  convenient 
matter  to  calculate  these  numbers.  In  order,  therefore,  to  save  time,  and  to 
form  a  sort  of  ready-reckoner  for  the  forester,  I  insert  the  follomng  table  :— 

860.  TABLE  showing  the  Numbbb  of  Tress  that  can  be  Planted  on  an 

ACBE,  WHETHER   THE  IMPERIAL,  THE  SCOTTISH,  OR  THE  IrISH  AcRE,  FBOM 
1   FOOT  TO  30  FEET  DISTANCE  PlANT  FROM  PlANT. 


IMPERIAL  ACRE. 

SCOTTISH  ACRE. 

r 

IRISH  ACRE. 

o 

p 
1 

1 

• 

s 

1 

OB 
P 

i 
1 

802 

S 

p 
1 

1 

• 
1 

1 

880 

h' 

Z 

^ 

• 

1 

a 

1 

490 

43,560 

12 

54,760 

12 

1 

70,560 

12 

li 

19,360 

124 

270 

14 

24,338 

124 

350 

n 

81,860 

124 

«2 

2 

10,890 

13 

257 

2 

13,690 

13 

324 

2 

17,640 

18    ]  417 

2i 

6,970 

134 

239 

24 

8,761 

134     300 

2i 

11,209 

184 

885  ' 

3 

4,840 

14 

222 

8 

6,084 

14 

279 

3 

7,840 

14 

360 

8J 

8,556 

144 

207 

84 

4,470 

144 

260 

3J 

5,760 

144 

335 

4 

2,722 

15 

193 

4 

8,422 

15 

243 

4 

4,410 

15 

816 

4J 

2,151 

154 

181 

44 

2,704 

154 

228 

*J 

8,484 

154 

292 

5 

1,742 

16 

170 

5 

2,190 

16 

214 

5 

2,822 

16 

275  , 

1 

H 

1,440 

164 

164 

H 

1,810 

164 

201 

6i 

2,382 

164 

2ao 

6 

1,210 

17 

150 

6 

1 

1,521 

17 

189 

6 

1,960 

17 

244 

64 

1,031 

174 

142 

64 

1,296 

174 

178 

H 

1,670 

174 

234 

7 

889 

18 

134 

7 

1,117 

18 

169 

7 

1^440 

18 

217 

74 

774 

184 

127 

74 

978 

184 

160 

7i 

1,254 

184 

206 

8 

680 

19 

120 

8 

855 

19 

151 

8 

1,102 

19 

1d5 

I. 

84 

603 

194 

114 

84 

758 

194 

143 

8J 

976 

■w 

194     1^ 

9 

537 

20 

108 

9 

675 

20 

137 

9 

871 

20 

176 

9J 

482 

22 

90 

H 

606 

22 

113 

9J 

782 

22 

146 

10 

435 

24 

75 

10 

647 

24 

95 

10 

705 

24 

123 

104 

395 

26 

64 

104 

496 

26 

81 

lOi 

640 

26 

105 

11 

360 

28 

55 

11 

452 

28 

70 

11 

588 

28 

90 

114 

829 

80 

48 

114 

414 

30 

60 

llj 

538 

SO 

79 

861.  Before  proceeding  further,  it  may  be  proper  to  give  a  slight  explana- 
tion of  the  above  table.    If,  for  example,  the  forester  msh  to  ascertain  how 
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many  trees  will  be  required  to  plant  one  Imperial  acre  at  three  feet  apart, 
he  will  first  cast  his  eye  to  3  in  the  left-hand  line  of  figures,  headed 
distance,  and  under  Imperial  measure,  from  which  figure  he  will  next  cast 
his  eye  to  the  right,  and  in  the  second  line  of  figures,  exactly  opposite,  he 
wiU  find  484<0,  which  is  the  number  of  plants  required  to  plant  an  Imperial 
acre  at  three  feet  plant  from  plant.  If  he.wish  to  ascertain  the  number 
required  for  any  other  distance,  he  has  only  to  go  upon  the  same  principle, 
always  looking  first  for  the  distance  required  in  the  left-hand  Une  of  figures. 
If  it  is  desired  to  know  the  number  needed  for  a  Scottish  acre,  let  him  look 
for  the  number  under  that  measure  instead  of  under  Imperial ;  and  if  for 
the  Irish  measure,  it  is  only  necessary  to  examine  under  that  heading  in 
the  same  way.  Having  given  the  table,  I  shall  now  point  out  the  manner 
of  drawing  up  the  statement  mentioned  above. 

862.  STATEMENT  of  the  Numbers  and  Kinds  of  Youno  Trees  required  to  plant  the 

DIFFERENT  DISTRICTS  IN  PLANTATION,   UPON  THE  ESTATE  OF  ,   1860. 


1 

2 
3 

4 


5 


6 

7 


s 


S-d 


I 


c  0 

or- 

a 


27 
10 
12 
24 
30 
17 
43 


163 


Number  and  Kinds  of  Tbkes  Required. 


Larch. 


48,006 
15,606 
18,726 

■  •  • 

36,830 
26,486 
69,056 


214,209 


Scots 
Pines. 


48,006 
15,606 
18,726 
37,338 
36,830 
26,486 
69,056 


251,647 


Spruce 
Fir. 


37,338 


Oak. 


Ash. 


Birch. 


Beech. 


1,080 
1,296 

*  ■  • 

9,000 


3,270 
3,924 


2,610 


37,338 


11,376 


9,804 


3,740 
59,693 


3,740 


63,740 


8,740 


Alder. 


Total 

Number  of 

Trees. 


8,166 


8,166 


96,012 
85,660 
42,672 
82,842 
81,660 
60,452 
200,416 


699,613 


It  may  be  necessary  for  me  to  give  a  little  explanation  of  the  above 

statexoent.     In  order  to  this,  we  will  look  over  District  2.    Upon  looking 

back    to  particulars  on  the  second  district^  as  they  were  supposed  to  be 

taken   upon  the  ground,  it  will  be  seen  that  it  contains  ten  acres,  which 

nmnbeT  is  stated  in  the  second  column  from  the  left  hand  in  the  above 

table.      Next,  it  was  to  be  planted  with  108  oaks  and  327  ash  to  the  acre. 

Na^w,  if  we  multiply  these  numbers  by  10,  for  the  number  of  acres,  we  wUl 

baire    1080  oaks  and  3270  ash  for  the  whole  district,  which  is  stated, 

accordiiigly>  under  oak  and  ash  upon  the  same  line  as  formerly  stated. 

A^gBixt,  the  particulars  state  that  the  ground  was  to  be  made  up  to  three  and 
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a  half  feet  with  1-year  transplanted  larches  and  2-year  transplanted  Scots 
pines,  of  eaoh  an  equal  namber.  Now,  if  we  look  at  the  table  of  distances 
formerly  given,  we  shall  find  that,  in  order  to  plant  one  imperial  acre  with 
trees  at  three  and  a  half  feet  apart  3556,  are  required ;  but  as  we  have 
already  allowed  435  hardwood  to  the  acre,  this  quantity  must  be  deducted 
from  the  3556,  consequently  leaving  3121  nurses  for  the  acre  to  be  planted 
among  the  hardwood ;  and  as  the  nurses  are  to  be  larch  and  Scots  pines,  of 
each  an  equal  number  per  acre,  we  must  take  the  half  of  the  last  numbeT 
given  for  each  sort — that  is,  1560Jt  of  each  for  the  acre.  Now,  there 
being  10  acres  of  ground  to  plant  in  this  instance,  we  must  multiply  the 
last  number  by  10,  and  the  gross  amount  of  each  sort  of  nurses  required  will 
be  15,605,  which  will  be  found  to  correspond  with  the  numbers  stated 
under  larch  and  Scots  pines  upon  the  line  No.  2.  In  the  same  manna*  all 
the  other  districts  are  described ;  and  in  the  summing  up  of  the  whole  it 
will  be  at  once  seen,  that  in  order  to  plant  the  whole  163  acres,  the  forester 
will  require  to  bring  forward  to  the  ground  599,613  young  trees,  of  the 
various  kinds  stated  in  their  respective  places. 

863.  Presuming  now  that  the  person  in  charge  of  the  work  of  planting 
has  looked  over  the  ground,  and  has  put  up  a  pin  in  the  centre  of  each 
district  to  correspond  with  the  number  entered  in  his  statement,  and  that 
he  has  drawn  out  such  a  statement  as  I  have  shown  above,  for  his  future 
guidance  in  the  work,  he  will  next  order  the  plants  to  be  brought  forward 
and  sheughed,  each  district  having  the  quantity  of  trees  adapted  for  it  put 
by  themselves  ;  that  is,  in  order  to  plant  No.  2  in  the  manner  proposed, 
there  will  require  to  be  sheughed  in  it  15,605  one-year  transplanted  larch^, 
and  the  same  number  of  two-year  transplanted  Scots  pines,  with  lOSO  oaks, 
and  3270  ash  ;  and  so  with  each  of  the  others.    Great  care  is  requisite, 
in  bringing  forward  the  young  trees,  to  see  that  it  is  done  in  a  fresh  day, 
and  when  there  is  a  little  moisture,  if  possible  ;  and  if  the  plants  have  to 
be  carted  far  from  the  nurseries,  all  their  roots  should  be  covered  ynHk 
matting  during  the  journey,  to  prevent  the  air  from  having  any  bad  effect  upon 
them.    As  soon  as  the  cart  arrives,  a  deep  dry  part  of  the  ground  must  be 
chosen  for  sheughing  or  laying  them  in.     This  requires  to  be  done  in  a 
very  careful  manner,  avoiding  too  many  hands  being  employed  on  the  work 
at  once.    If  those  points  are  not  strictly  attended  to,  there  will  be  a  grest 
chance  of  failure  in  the  results  of  the  work.  I  have  frequently,  when  assist- 
ant-forester, seen  shameful  carelessness  practised  in  regard  to  what  I  am 
now  recommending ;  and  this  is  the  very  re&son  that  makes  me  8o  urgent 
in  recommending  carefulness  where  it  is  wished  to  have  success  in  the  woik 
of  planting. 

864.  In  sheughing  the  young  trees,  take  out  a  trench  deep  enough  to  hold  the 
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roots  easily,  and  put  the  turf  and  earth  which  is  taken  out  of  it  all  along 
upon  that  side  of  it  which  is  meant  to  be  the  outside  when  the  work  is 
done.    On  having  this  earth  levelled  along  the  back  or  outside  of  the  open- 
ing, if  it  is  the  hardwood  trees  you  intend  to  put  in  first,  you  may  do  so 
without  loosening  the  bundles  (as  I  presume  the  plants  will  be  tied  up  in 
bundles),  as  they  are  not  apt  to  spoil  although  they  lie  a  time  in  the  ground 
in  a  crowded  state ;  but  if  the  plants  are  firs  or  pines,  have  the  bundles 
opened  out,  and  the  plants  spread  out  upon  the  side  of  the  trench  not  more 
than  two  inches  thick.    When  the  whole  length  of  the  trench  is  filled 
with  the  plants^  whether  hardwood,  pine,  or  larch,  put  the  finest  of  the 
earth  from  the  next  trench  on  their  roots,  and  make  up  above  that  with 
a  sufiScient  quantity  of  soil  to  cover  the  roots  of  all  the  plants  laid  in,  as 
well  as  to  make  another  sufficient  opening  for  another  row.    When  the 
roots  are  thus  sufficiently  covered,  give  the  whole  a  firm  tramping,  in 
order  to  keep  out  frosty  winds  the  more  securely.    Then,  immediately  after 
this  tramping,  gather  up  in  your  spade  any  fine  earth  in  the  bottom  of  the 
trench  which  is  to  receive  the  next  row,  and  fill  up  with  it  any  open 
parts  about  the  necks  of  the  plants  in  the  line  put  in,  in  order  that  no 
spaces  may  be  left  for  the  air  to  get  down  to  the  roots.    After  re-levelling 
the  surface  of  fresh  earth  which  is  tramped  above  the  roots,  the  front  of  the 
new  trench  may  be  lined  off,  and  filled  up  as  before.    Many  planters  are 
very  careless  about  this  part  of  the  work,  and  sheugh  in  the  plants  in  a 
mere  temporary  manner ;  but  I  would  caution  every  forester  who  wishes  to 
excel  in  the  work  of  planting  against  such  a  manner  of  procedure,  and 
urge  him  in  all  cases  to  put  his  plants  into  the  earth  in  a  manner  as  per- 
manent as  if  he  knew  they  were  to  remain  for  months.    I  have  myself 
fieen  young  trees  sheughed  in  a  temporary  manner,  the  planter  supposing 
that  they  would  be  all  planted  out  in  the  ground  in  their  places  in  the 
course  of  a  day  or  two  ;  but  instead  of  this  expectation  of  his  being  re- 
alised, frost  set  in,  and  snow  followed.    The  trees  lay  in  the  sheugh  in  the 
same  temporary  state  they  had  been  put  in  at  least  two  montha    When  the 
iveatLer  broke  up,  the  forester  who  had  the  management  pf  the  work  per- 
sistecl  in  planting  them,  and,  as  I  anticipated,  not  more  than  a  hundred 
trsBS   to  the  acre  were  found  alive  in  the  summer.    I  mention  this  here,  in 
order  that  others,  being  aware  of  the  fact,  may  in  future  guard  against 
sacli  a  manner  of  going  to  work,  which  is  not  only  discreditable  to  any 
forester,  but,  what  is  worse,  ruinous  to  the  proprietor.    In  the  same  manner 
^3   I   liave  described  for  the  securing  of  the  trees  in  No.  2,  let  the  trees 
belonging  to  the  other  districts  be  done  also,  care  being  in  all  cases  taken 
to  liaive  them  sheughed  in  a  piece  of  dry  soU,  and  where  water  is  not  apt 
^  lie  in  the  bottom  of  the  trencL 

2a 
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865.  The  young  trees  being  all  brought  forward  and  sheughed  in  their 
respective  places,  the  superintendent  of  operations  will  next  consider  as  to 
the  number  of  men  he  may  require  for  executing  the  work     In  this  case 
he  had  better  select  a  few  good  hands,  and  have  the  work  done  properly, 
than  gather  together  a  number  of  bad  ones,  who  perhaps  never  had 
planted  a  tree  before,  and  who  may  very  likely  be  regardless  how  the  work 
may  be  done,  provided  they  receive  their  daily  wages.    As  to  the  number 
of  men  that  will  be  required  to  do  the  work  in  a  given  time,  we  shall 
suppose  that  the  planting  is  to  be  commenced  about  the  Ist  of  Febra- 
ary,  and  that  the  forester,  on  account  of  having  other  plantations  to  ntake 
the  same  season,  is  anxious  to  have  the  plantation  in  question — ^that  is,  the 
163  acres  referred  to  above — ^finished  in  the  course  of  four  weeka    There 
are  thus  163  acres  to  be  planted  in  four  weeks  ;  and  as  at  that  season  of 
year  it  is  more  than  likely  that  a  portion  of  the  time  will  be  broken  upon 
by  bad  weather,  therefore,  in  order  to  have  the  work  finished,  if  possible,  by 
the  time  specified,  instead  of  calculating  that  it  is  to  be  done  in  twenty-four 
days,  we  must  deduct  a  portion,  and  say  that  the  work  is  to  be  done  in 
twenty-two  days.    We  have  thus  599,61 3  plants  to  put  into  the  ground  in 
twenty-two  days.    By  the  system  of  notching,  I  generally  calculate  that  * 
man  in  a  short  winter  day,  working  from  eight  in  the  morning  to  four  in 
the  afternoon,  and  allowing  one  hour  for  rest,  should  plant  one  thousai^ 
young  trees  with  ease,  and  at  the  same  time  do  his  work  well     Let  it  be 
understood,  that  if  a  man  is  much  hurried  at  his  work,  he  cannot  do  it 
well :  the  superintendent  should,  therefore,  keep  in  view  not  to  hurry  his 
men  unreasonably,  but  to  make  them  give  a  fair  conscientious  day's  wtA 
— ^as,  by  so  doing,  he  will  have  his  work  much  better  done  than  if  he  acted 
otherwise.    As  this  work  is  to  be  done  in  the  month  of  Febmaiy,  when 
the  men,  instead  of  working  from  eight  to  four,  can  work  from  seven  to 
five,  they  wiU  be  able,  with  the  assistance  of  a  boy  each,  to  plant  1300 
plants  each.      Now,  if  we  divide  599,613,  the  number  of  trees  to  be 
planted,  by  1300,  the  number  that  a  man  can  plant  in  a  day,  we  will  find 
that,  in  order  to  plant  the  whole  with  one  man,  he  would  require  461 
days  ;  but  if  we  employ  twenty  men,  they  will,  at  the  rate  of  1300  a-d»y 
each,  plant  altogether,  in  one  day,  26,000  trees ;  and,  if  we  divide  599,613» 
the  number  of  trees  to  be  planted  in  all,  we  will  find  the  answer  to  he 
twenty-two  and  a-half  days  nearly  ;  therefore,  in  order  to  finish  the  work 
in  about  twenty-two  days,  twenty  men  will  be  required  to  plant  at  ODce. 
As,  however,  there  will  be  pits  to  make  for  the  oak,  ash,  and  beec^  and  the 
planting  of  these  will  take  more  time  than  the  others,  it  is  necessaxy  to 
calculate  upon  them  as  extra,  even  allowing  that  we  have  already  indnded 
the  number  of  hardwoods  among  the  other  trees.    By  looking  at  the  state* 
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ment  containing  the  number  of  trees  to  be  planted,  it  will  be  seen  that 
there  are  24,920  oak,  ash,  and  beech ;  and  these  require  to  be  planted 
in  pits.  Now,  in  order  to  plant  these  in  twenty-two  days,  we  must  calcu- 
late thus  : — one  man  will,  in  a  moderate  soU,  where  no  picking  is  required, 
make  1000  pits  and  plant  them  with  hardwood  in  one  week,  being  about 
167  to  a  man  in  the  day,  and  at  this  rate  seven  men  will  make  pits  and 
plant  the  hardwood  trees  in  the  same  time  that  the  twenty  men  will  plant 
the  others,  which  have  to  be  notched ;  consequently,  in  order  to  have  the 
whole  work  done  in  twenty-two  days,  twenty-seven  men  will  require  to  be 
employed.  The  superintendent,  after  making  a  calculation  of  this  nature, 
should,  when  the  men  begin  work,  keep  a  note  of  the  number  of  the  trees 
planted  upon  the  first  day,  and  compare  the  work  actually  done  with  his 
calculation.  By  doing  so,  he  will  be  aware  of  how  far  he  is  likely  to  be 
correct  in  his  plans  in  the  future  management  of  the  worL 

866.  We  shall  now  suppose  that  the  superintendent  has  twenty-seven 
men  looked  out  in  order  to  commence  work,  and  has  given  them  orders  to 
meet  him  on  the  ground  at  a  certain  time;  and  that  he  intends  to  commence 
by  planting  No.  1,  being  twenty-seven  acres  of  thin  heathy  soil,  not  adapted 
for  the  growing  of  hardwood,  to  be  planted  with  Scots  pine  and  larch,  three 
and  one  half  feet  apart,  one  year  transplanted,  of  each  sort  an  equal  num- 
ber. We  shall  further  suppose  that  the  superintendent  is  forward  on  the 
ground  on  the  morning  appointed  before  any  of  his  men  are  collected, 
which  ought  always  to  be  the  case ;  for  if  he  be  a  man  of  an  indolent 
habit  in  the  morning,  the  men  will  very  likely  prove  the  same,  and  conse- 
quently the  work  will  not  go  on  in  a  prosperous  manner,  and  there  will 
be  small  hopes  of  getting  through  it  in  due  time. 

867.  Being  then  thus  forward,  he  will  arrange  in  his  own  mind  quietly 
as  to  the  work  to  be  done  for  the  day.  If  it  have  the  appearance  of  being 
a  fine  one,  he  will  put  the  men  to  plant  upon  the  most  exposed  parts  of  the 
grounds  ;  and  if  otherwise,  upon  the  most  sheltered  parta  The  superin- 
tendent should  provide  himself  with  three  or  four  poles,  such  as  farmers 
generally  use  for  straightening  and  measuring  off  their  furrows ;  and  while 
the  men  are  collecting,  and  before  it  is  light  enough  for  them  to  plant  with 
propriety,  he  will  begin  upon  one  side  of  the  ground  to  be  planted  for  the 
day,  and  pace  off,  from  the  side  at  which  it  is  intended  to  begin,  about 
three  yards  in  breadth  for  each  man  to  be  employed  upon,  making  in  all, 
for  the  twenty-seven  men,  about  eighty-one  paces  or  yards.  At  the  end 
of  that  distance  from  the  outside  he  will  put  up  one  of  his  poles  as  a  guide 
for  the  innermost  man  to  keep  by  in  the  act  of  planting ;  and  in  the  same 
manner  he  will  mark  off  the  whole  length  of  the  ground  by  one  or  two 
more  poles  before  the  men  commence. 
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The  poles  being  set  to  the  breadth  required,  he  will  next  see  that  each  of 
his  men  has  provided  himself  with  a  stout  boy  or  a  girl  for  handing  the 
young  trees,  and  that  each  of  these  has  brought  a  stout  apron  for  hold- 
ing them,  in  order  to  protect  their  roots  from  the  wind,  as  well  as  to  keep 
them  together  while  he  takes  out  one  at  a  time  with  his  right  hand.  Being 
satisfied  of  this,  he  will  next  examine  the  sort  of  spades  the  men  have 
brought  to  work  with.  So  far  as  my  experience  has  enabled  me  to  judge, 
there  is,  for  the  purpose  of  notching,  no  implement  so  useful  as  a  half-woni 
common  garden-spade  ;  and  for  this  purpose  I  always  prefer  one  with  the 
blade  from  eight  to  nine  inches  in  length.  In  all  notching  of  trees,  there- 
fore, I  make  every  man  bring  along  with  him  such  a  spade  as  I  have 
described,  never  allowing  any  man  to  plant  with  a  new  one,  as  I  haye 
found  from  experience  that  the  man  who  uses  a  new  one  cannot  plant  the 
trees  nearly  so  well,  nor  can  he  plant  nearly  so  many  in  a  day,  as  he  would 
do  with  a  half-worn,  sharp-edged  spade.  However,  those  who  may  not  be 
satisfied  with  using  old  spades  as  I  am  in  the  habit  of  doing,  will  find  an 
excellent  article,  made  for  the  purpose  of  planting  young  forest  trees,  in  any 
nurseryman's  warehouse.  These  are  termed  plaiUing  spades.  They  are  of 
the  same  form  as  a  common  garden-spade,  but  smaller  in  the  blade,  and 
having  the  shears^  or  that  iron  part  which  clasps  the  wooden  handle,  made 
stronger  than  in  the  common  garden-spade,  in  order  to  resist  the  more 
certainly  the  strong  pressure  which  is  sometimes  put  upon  the  handle  in 
the  act  of  notching  upon  the  tough  turf. 

In  cases  of  necessity  I  sometimes  use  these  planting- spades ;  that  is, 
when  I  cannot  procure  enough  -of  half-worn  ones  for  the  number  of  men 
that  I  may  have  occasion  to  employ ;  but  in  all  cases  I  have  observed  that 
those  of  the  men  who  have  common  spades  do  far  niore  work  in  a  given 
time  than  those  who  use  the  planting-spades ;  the  reason  being,  that  those 
tools  are  made  too  heavy  in  the  iron,  and,  when  new,  are  not  so  pliable  in  a 
man's  hand  as  a  sharp  old  spade. 

868.  The  superintendent  being  perfectly  satisfied  as  to  the  good  state  of 
all  the  things  above  mentioned,  he  will  cause  some  old  trustworthy  man  to 
take  charge  of  the  plants  that  have  been  sheughed,  whose  duty  it  will  be  to 
give  out  to  the  boys  the  dififerent  sorts  of  young  trees  as  they  require  them. 
This  must  not  be  trusted  to  the  boys  themselves,  as  they  would  most  likely 
shake  the  earth  from  the  roots  of  the  plants  when  they  came  to  take  away 
a  quantity ;  and,  besides,  they  could  not  judge  themselves  as  to  the  quan- 
tity required  to  be  taken  at  one  time.  Having  appointed  an  old  man  for 
this  purpose,  the  superintendent  will  send  the  boys  to  him  to  where  the 
plants  are,  and  cause  them  to  bring  with  them  in  their  aprons,  each,  as 
nearly  as  possible,  fifty  larch  and  fifty  Scots  pine,  with  their  roots  laid  in- 
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wards ;  that  is,  the  old  man  will  take  fifty  plants  of  larch  and  place  them 
in  the  boy's  apron,  say  upon  the  left  side,  with  their  tops  out  and  their 
roots  inwards,  and  he  will  also  take  fifty  Scots  pine  and  place  them  in  the 
same  apron  upon  the  right  side  in  the  same  position.  This  precaution  is 
necessary,  in  order  to  protect  the  roots  from  the  winds  and  drought.  It  is 
not  necessary  that  the  man  should  count  every  plant  he  puts  out ;  but  if 
he  count  a  few  times,  he  will  very  soon,  from  practice,  be  able  to  give  the, 
boys  the  desired  number,  always  observing  in  the  present  case  to  give  larch 
and  Soots  pine  of  each  an  equal  number.  This  he  will  do  every  time  the 
boys  come  to  him  for  a  supply  as  their  former  quantity  is  done :  fifty 
plants  of  each  at  once  make  a  very  good  quantity. 

869.  The  men,  with  each  a  young  person  and  plants,  being  all  arranged 

in  a  line  upon  the  edge  of  the  ground  to  be  planted,  having  their  backs 

towards  the  plantation  ground,  and  their  faces  looking  upon  the  fence 

or  boundary  from  which  they  are  to  start,  and  each  having  a  space  of  three 

yards  in  breadth  to  plant,  the  superintendent  will,  with  his  own  hands, 

take  a  spade  and  show  them  how  he  wishes  the  trees  to  be  planted,  and 

also  the  manner  of  keeping  the  distances  of  one  tree  from  another ;  at  the 

same  time  he  will  show  the  boys  how  to  put  the  tree  into  the  notch  as  it  is 

opened  by  the  man.    I  may  here  explain  the  manner  of  planting  by  the 

system  of  notching,  and  how  the  boys  ought  to  put  in  the  plants.     The 

operator,  with  his  spade,  makes  two  deep  cuts  upon  the  turf,  crossing  at 

right  angles  exactly  where  the  plant  is  to  be  put  in.     (See  Fig.  120.)     He 

next  inserts  his  spade  across  one  of  the  ends  of  the  four 

rays,  as  at  a,  which  may  be  about  five  or  six  inches  from  ^^'  ^^" 

the  centre — ^this  insertion  of  the  spade  being  made  on 

the  side  next  himself     When  the  spade  is  inserted  at 

a,  he  bends  the  handle  or  head  of  the  spade  towards 

himself,  and  nearly  to  the  ground.    At  this  stage  of  the 

operation  the  turf  will  open  in  the  centre  of  the  cross  in 

four  equal  parts,  but  most  from  the  point  a ;  and  at 
this  instant  the  boy  inserts  his  plant  at  the  point  a,  where  Uie  spade  inter- 
sects the  ray  firom  the  centre.     Immediately  on  inserting  the  plant  he  will 
draw  it  to  the  centre,  while  the  planter  will  retain  his  spade  for  a  moment 
nntdl  the  boy  has  the  roots  rightly  adjusted  after  passing  them  through 
the  cut.    As  soon  as  this  is  done,  the  operator  raises  up  the  handle  of  his 
spade,  letting  the  earth  and  turf  down  upon  the  roots  of  the  plant,  and 
makes  all  the  cuts  close  and  compact  about  it  by  tramping  with  the  fore- 
foot first,  and  then  with  the  heeL    If  the  cuts  do  not  close  tightiy,  as  is 
sometimes  the  case  when  the  turf  is  of  a  hard  benty  nature,  a  littie  piece 
of  thin  turf  may  be  taken  from  the  open  space  and  placed  over  the  cut. 
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which  will  keep  out  the  drought,  this  also  getting  a  tramp  with  the  foot. 
When  the  situation  to  be  planted  by  notching  is  upon  a  sloping  brae,  the 
operator  should  stand  with  his  back  up  the  hill  and  his  face  looking  down. 
By  doing  so,  he  inserts  his  spade  for  the  opening  of  the  turf  at  right  angles 
with  the  rise  of  the  ground  upon  the  upper  side ;  and  in  this  case  the  water 
coming  along  the  surface  is  intercepted  by  the  cuts,  and  retained  for  the 
advantage  of  the  young  trees.    Another  point  to  attend  to  in  the  planting 
of  young  trees  by  notching,  is  to  see  that  they  are  not  inserted  too  deeply, 
for  this  is  an  error  in  planting  which  very  often  takes  place.     In  order  to 
avoid  this,  which  is  against  the  health  of  the  plants,  the  boy  should  be 
instructed  to  hold  the  young  tree  between  his  fore-finger  and  thumb,  just 
about  one  inch  above  where  the  earth  has  been  formerly.    When  he  puts  it 
into  the  cut,  he  should  hold  it  firmly  by  that  part  until  the  turf  &lls  down  in 
its  place ;  and  if  he  finds  that  the  turf,  when  down,  is  much  above  the  points 
of  his  finger  and  thumb,  he  must  pull  it  up  a  little,  so  as  to  have  these  rest- 
ing upon  the  swci&ce  of  the  turf    By  attending  to  this  precaution,  the 
young  trees  will  have  a  better  chance  to  succeed  well     I  have  frequently 
seen  the  boys  left  to  make  the  plants  firm  in  their  place ;  but  this  should 
never  be  allowed  by  any  man  who  wishes  to  do  anything  like  his  duty  to 
his  employer.     I  have  also  known  foresters  Who  were  so  stupid  and 
foolish  as  to  make  the  men  and  boys  hurry  on  and  get  the  plants  put  into 
the  ground  at  all  events,  not  paying  the  least  attention  as  to  the  manner 
in  which  the  work  was  done  ;  boasting  then  to  their  employers  as  to  bow 
many  plants  they  had  put  in  in  one  day,  and  of  the  low  price  at  which  they 
could  plant  an  acre  of  ground ;  and  all  this  with  the  view  of  deceiving 
their  employer  and  gaining  his  favour  in  the  mean  time.    But,  as  was  the 
natural  result,  the  crop  was  a  failure.    Every  forester  who  wishes  to  do  well 
to  himself,  and  to  his  employer  at  the  same  time,  should  have  his  planting 
work  executed  well,  without  paying  respect  to  a  few  extra  shillings  of  out- 
lay on  the  acre.    The  work,  when  well  done,  will  prove  satis&ctory  to 
the  proprietor  afterwards,  as  well  as  to  himself ;  and  I  again  urge  the 
making  every  man  employed  in  the  work  of  planting  accountable  for  the 
planting  of  the  trees  in  a  proper  manner,  and  not  the  boys. 

870.  The  superintendent  will  now  see  that  his  men  go  on  according  to 
the  instructions  given  them,  which  are  in  the  mean  time  supposed  to  be  as 
above  ;  while  he  also  takes  care  that  they  cause  the  boys  to  mix  the  laieh 
and  Scots  pine  equally  upon  the  ground ;  that  is  to  say,  that  the  boys  pot 
in  one  larch  and  one  Scots  pine  alternately,  mixing  them  in  equal  numbers  as 
nearly  as  possible,  and  as  near  to  the  given  distance  as  can  be  guessed — ^that 
is,  in  the  present  instance,  three  and  one  half  feet  With  regard  to  this 
point,  I  have  generally  found  that  men  are  more  apt  to  plant  a  few  more 
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trees  per  acre  t&an  otherwise.  After  the  men  had  done  planting  a  piece  of 
gronndy  I  have  measured  off  an  acre,  and  counted  the  plants  upon  it,  and 
have  found  two  hundred  more  than  the  stated  allowance.  Upon  exposed 
situations,  however,  this  is  the  surer  way  of  going  to  work  ;  for  a  few  trees 
extra  per  acre  are  always  e^ily  thinned  out  in  due  time,  but  a  blank  is 
always  an  eyesore  in  any  plantation  ground,  and  this  can  scarcely  £eu1  to  be 
the  case  if  a  plantation  is  left  thin  at  first 

871.  The  men  being  now,  as  we  will  suppose,  going  on  briskly  with  their 

work,  the  superintendent  will  keep  a  sharp  look  out  behind  them,  to  see 

that  they  do  the  work  according  to  his  directions  given  to  them  when  they 

commenced.    If  there  be  any  hands  among  them  who  are  more  stupid  than 

others,  he  will  look  most  sharply  after  them,  and  leave  more  to  themselves 

those  whom  he  knows  to  be  well  acquainted  with  the  work.    He  must  go 

backwards  and  forwards  among  the  planters,  minutely  examining  their 

work ;  in  short,  he  must  examine  almost  each  tree  as  it  is  put  into  the 

ground,  and  see  that  it  is  properly  planted  and  made  firm  in  the  ground. 

When  the  least  fault  is  observable,  it  ought  to  be  checked  at  once,  and  the 

fault  laid  to  the  person  who  did  it ;  and  if  he  persist  in  doing  the  same 

thing  over  again,  the  better  way  is  to  pay  him  off  at  once  rather  than  run 

the  risk  of  having  the  W9rk  badly  dona    An  example  will  thus  be  made 

among  the  men,  showing  them  that  the  orders  of  the  superintendent  must 

not  be  trifled  with.    Every  cut  made  with  the  spade  in  the  act  of  planting 

a  tree  should  be  firmly  closed,  in  order  to  prevent  the  drought  from  taking 

effect  upon  the  roots. 

872.  When  any  boy  has  his  supply  of  plants  nearly  finished — say  all  but 
ten  of  each  sort — ^he  will  give  these  to  the  man  whose  assistant  he  is,  and 
run  for  a  fresh  supply  while  the  man  is  planting  them.  By  this  method  no 
time  is  lost ;  and  as  the  supply  of  plants  is  generally  not  far  off,  and  the  old 
man  ready  to  give  them  out,  any  boy  may  be  back  with  a  fresh  supply 
before  the  man  has  twenty  planted.  Some  planters  have  one  boy  serving 
the  others  with  plants ;  but  this  method  I  have  found  objectionable,  seeing 
the  plants  are  more  exposed  by  it. 

873.  When  the  planters  have  arrived  at  the  other  end  of  the  ground  laid 

ofiT  for  them  by  the  poles,  the  superintendent  will,  from  the  pole  at  which 

they  ended,  measure  off  another  space  of  the  same  description  as  the  first, 

And  cause  the  men  to  fall  in  upon  it,  and  plant  backwards  another  breadth 

of  land,  ending  at  where  they  commenced.     In  order  that  the  men  may 

not  be  hindered,  the  superintendent  should  have  the  land  measured  off 

preYious  to  their  finishing  the  first  piece,  and  make  the  pole  at  which  the 

men  end  the  last  to  be  removed,  and  the  first  to  begin  at  again.    By  going 

to  'W'ork  in  this  manner,  the  superintendent  is  on  the  spot  to  see  his  men 
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fall  into  their  proper  places  again  upon  the  new  land;  and  thus  the  planters 
will  cross  and  recross  the  ground  until  they  have  the  district  finished. 
When  there  may  be  any  odd  comers  to  finish,  upon  which  the  whole 
number  of  men  could  not  be  profitably  employed  at  once,  the  superinten- 
dent should  cause  a  few  of  his  most  trustworthy  hands  to  finish  them,  and 
carry  off  the  others  himself  to  commence  upon  another  district 

874  At  any  time  when  the  day  may  turn  out  wet,  if  the  men  have  all 
collected,  and  are  willing  to  work,  let  them  do  so,  but  only  as  long  as  the 
ground  is  not  saturated  with  rain,  which  can  at  once  be  known  by  the 
young  trees  not  firming  in  the  ground.  As  soon  as  the  superintendent 
sees  that  the  men  cannot^  with  the  usual  beating,  firm  the  trees,  let  him 
give  orders  to  drop  work  at  once :  to  persevere  in  such  a  state  of  things  ia 
the  worst  management.  However,  upon  dry  ground  this  will  seldom  oocnr. 
If  the  day  should  prove  frosty,  let  the  men  be  set  to  make  pits  in  an; 
district  of  the  ground  where  it  is  required  to  have  them — ^an  operation 
which,  in  new  land,  should  always  be  left  for  days  of  this  nature ;  but  the 
superintendent  should  be  most  careful  never  to  allow  a  tree  to  be  planted 
in  such  pits  till  the  &ost  has  been  properly  thawed  out  of  the  eartL  To 
plant  a  young  tree  among  frozen  earth  will  kill  it  as  certainly  as  if  it  had 
been  put  into  boiling  water ;  therefore  the  planter  should  always  be 
extremely  careful  to  avoid  this. 

875.  It  sometimes  happens  that  a  morning  will  be  frosty,  and  yet  the 
day  prove  good  for  planting  operations  after  the  sun  has  reached  a  ceEtain 
height.    In  a  case  of  this  kind,  the  superintendent  ought  to  set  his  men  to 
the  working  of  pits  for  hardwood  in  the  mornings,  till  the  sun  gets  well  up, 
and  the  frost  has  abated.     This  he  will  at  once  know  by  the  fresh  earth 
which  has  been  turned  out  of  the  pits  in  the  morning.     If  the  particles  of 
it  are  crumbly  on  the  top,  and  rather  diy,  the  frost  is  too  keen  to  admit  of 
planting  with  safety ;  but  if  they  are,  when  handled,  of  a  soft  and  pliaUe 
texture,  he  may  proceed  with  planting  immediately.    In  the  afternoon, 
when  the  sun  begins  to  get  low,  he  must  observe  the  same  precautions :  as 
soon  as  the  earth,  from  its  crumbling  dryness,  begins  to  indicate  the 
presence  of  frost,  he  must  leave  off  the  planting,  and  resume  the  work  of 
making  pits  ;  but  if  the  earth  continue  soft  and  pliable  to  the  feel,  he  may 
go  on  with  planting,  whether  in  pits  or  by  notching. 

876.  We  shall  now  suppose  that  the  planting  of  district  No.  1  has  been 
finished,  and  that  the  superintendent  wishes  to  go  on  with  the  next  district 
in  succession.  No.  2.  This  consists  of  ten  acres  of  good  loam  upon  a 
sheltered  slope,  and  is  to  be  planted  with  108  oaks  and  327  ash  to  the 
imperial  acre,  and  to  be  made  up  with  one-year  transplanted  larches 
and  two-year  transplanted  Scots  pines,  to  the  distance  of  three  and  a  half 
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feet  oyer  all.    By  looking  at  the  table  of  distaDces  given  in  this  section,  it 
will  be  observed  that,  in  order  to  plant  435  hardwood  upon  the  imperial 
acre,  the  pits  will  require  to  be  made  at  distances  as  near  ten  feet  as 
possible.     Now>  supposing  that  this  has  been  partly  done  during  a  frosty 
morning,  while  planting  the  first  district,  the  superintendent  will,  as  is  the 
most  profitable  way,  and  that  by  which  he  can  always  have  the  men  most 
immediately  under  his  notice,  set  all  hands  to  fill  up  the  pits  which  have 
been  made  with  trees,  and  not  put  one  party  to  the  making  of  pits,  and 
another  to  the  planting  of  the  trees,  unless,  indeed,  he  can  put  on  one 
party  to  make  the  pits  in  whom  he  can  place  more  than  ordinary  confidence, 
and  enable  him  to  devote  his  undivided  attention  to  the  planting.    This  I 
frequently  do  myself ;  but  where  the  superintendent  cannot  place  confi- 
^  dence  in  a  certain  party  of  his  men,  his  better  plan  is,  in  order  to  have  the 
work  properly  executed,  and  to  have  it  cairied  on  to  advantage,  to  keep 
them  all  at  one  department  of  the  work.     This  he  must  do  as  he  finds  him- 
self circumstanced,  because  either  of  the  ways  wiU  answer  so  far  as  the 
work  itself  is  concerned.     In  planting  the  hardwood  in  the  pits,  the  boys 
will  not  be  able  to  carry  about  with  them  so  many  plants  as  they  did  of  the 
pine  and  larch,  the  hardwood  plants  being  larger ;  twenty-five  of  oak,  and 
the  same  of  ash,  will,  in  the  present  case,  be  a  fair  proportion,  and  enough 
of  trees  at  once.*    In  the  act  of  planting  in  the  pits,  if  the  situation  be  an 
exposed  one,  I  put  the  plant,  not  in  the  centre  of  the  pit,  as  many  do,  but 
in  one  corner  of  it     (Fig.  121,  a.)     My  object  for  doing  so  is  to  obviate 
the  bad  effects  arising  from  the  wind  shaking  young 
trees  when  first  put  in  their  place,  as  in  exposed  sites  ^^^' 

this  is  greatly  prevented  by  planting  the  tree  in  the  cor- 
ner of  the  pit  rather  than  in  the  centre.    In  the  former 
position  the  young  plant  has  two  firm  sides  to  rest 
upon  instead  of  the  open  soil  all  around  it,  as  is  the 
case  when  planted  in  the  centre,  as  at  b.    As  to  this, 
the  superintendent  must  judge  for  himself,  whether  he 
oaght  to  plant  the  one  way  or  the  other,  and  be  regulated,  in  doing  so, 
according  as  the  trees  are  apt  to  be  shaken  or  not  by  severe  storms.    What- 
ever way,  however,  may  be  resolved  on,  the  boy  holds  the  tree  in  its  place 
until  the  man  with  his  spade  fills  in  all  the  loose  earth  taken  out  of  the 
pit  ;   the  boy  all  the  time  moving  the  plant  slightly.up  and  down  nntil  he 
find  the  earth  heavy  about  its  roots.    When  the  whole  earth  is  in,  the  man 
sboTild  take  hold  of  the  plant,  and  judge  if  it  is  too  deep  :  if  so,  he  should 
pixll  it  up  a  Uttle,  and  then  with  his  feet  make  the  soil  firm  about  the  roots 

«  Ixft  the  case  of  planting  the  aboTO  mixture  of  oak  and  ash,  the  oak  should  be  first  put  in 
ait  t^renty  feet  apart,  and  the  ash  between  them  to  ten  feet  alternately. 
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of  the  newly-inserted  plant  As  it  is  understood  that,  in  the  making  of  the 
pits,  the  turf,  when  taken  off,  was  divided  into  two  equal  parts,  the  man  will 
next  take  the  divided  turf  and  place  it»  grass  undermost,  upon  the  eoibf» 
of  the  pit,  with  the  tree  in  the  centre,  and  make  it  quite  firm  and  dose 
about  the  plant  If,  however,  it  is  intended  to  plant  the  trees  in  the 
comers  of  the  pits,  it  will  not  be  necessary  to  divide  the  turf  at  all,  bat 
merely  to  turn  it  upside  down  upon  the  surface  of  the  pit  The  earth  upon 
it  should  then  be  pared  off,  and  put  with  care  upon  the  joining  all  roimd, 
the  whole  receiving  a  firm  beating  from  the  feet  In  the  same  manner 
proceed  with  the  planting  of  all  the  trees  in  the  pits  ;  and  when  it  happens, 
at  any  time,  that  the  men,  on  account  of  frost  are  set  to  make  pits  alto- 
gether, the  boys  may  be  dispensed  with  for  the  time,  the  superintendent 
letting^  them  know  when  to  come  back,  provided  the  weather  shall  be 
fresh. 

877.  Some  planters  have  recommended  to  plant  the  ground  first  with  pine 
or  larch  nurses ;  and  where  it  is  intended  to  plant  hardwood  among  them,  to 
do  so  when  the  nurses  are  from  four  to  five  feet  high.     This  they  say  is  in 
order  to  produce  shelter  for  the  hardwood  previous  to  putting  them  in.    I 
am  decidedly  against  this  system  of  rearing  hardwood,  being  certain  that  no 
advantage  is  gained  by  such  a  method,  but,  on  the  contrary,  there  is  mnch 
lost    For  example,  if  oaks  are  either  sown  or  planted  among  pines  when 
these  are  from  four  to  five  feet  high,  they  very  soon  overtop  the  oaks,  and 
render  them,  if  not  useless,  at  least  tall,  slender,  and  unhecdthy ;  but  so  fti 
as  I  have  seen  the  effects  of  the  system,  the  oak  trees  so  dealt  with  are 
more  generally  found  crushed  down,  unhealthy,  and  stunted ;  this  bong 
always  occasioned  by  the  rapid  growth  of  the  pines  as  compared  with  that  of 
the  oak.     In  all  high-lying  situations,  any  hardwood  that  may  be  planted 
should  be  plants  of  a  rather  small  size  as  compared  with  others  that  would 
answer  in  a  sheltered  place.    These  small  plants,  I  have  always  found,  are 
much  improved  by  being  cut  over  by  the  surface  of  the  ground  the  begin- 
ning of  the  second  year  after  being  planted  out :  by  this  method  of  treat- 
ment they  make  fair  shoots  during  the  second  summer  of  their  standing  in 
the  forest  ground.     During  the  third  summer,  the  young  shoots  are  thinned 
out,  and  one  left  for  the  ultimate  tree  at  each  stock,  when  a  fineyonng  tree 
is  formed,  fresh  and  new,  and  in  every  respect  adapted  for  the  climate  in 
which  it  has  been  produced.    By  this  time  also  the  pines  are  beginning  to 
make  rapid  progress,  and  give  the  hardwood  plants  the  benefit  of  their 
shelter,  so  that  at  eight  years'  growth,  upon  a  high  situation,  the  nurses  will 
very  probably  be  from  six  to  eight  feet  high,  and  the  young  hardwood,  if 
dealt  with  in  the  manner  I  recommend,  will  be  at  least  five  feet.     Thus 
we  have,  by  the  method  I  recommend,  when  the  nurses  are  from  six  to 
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eight  feet  high,  good  healthy  hardwood,  whether  of  oak  or  any  others ; 
whereas,  by  the  method  referred  to  above,  the  planter  would  be  seyeral 
years  behind,  besides  nmning  the  risk  of  having  his  hardwoods  choked  and 
rained,  by  the  nurses  being  so  much  in  advance  of  them. 

878.  The  hardwood  being  all  planted  in  the  district  No.  2,  the  superin- 
tendent will  next  proceed  to  have  the  ground  fiUed  up,  to  the  distance 
formerly  specified,  with  the  larch  and  pine  nurses,  by  the  method  of  notching 
abready  described.  District  No.  3,  containing  twelve  acres  of  moss  resting 
upon  clay,  is  to  be  dealt  with  in  the  same  manner  as  the  district  last  re- 
ferred to.  I  have  seen  excellent  oak  timber  upon  a  mossy  surface  soil  rest- 
ing npon  clay,  and  that  was  when  the  moss  had  been  well  dried  from 
superfluous  moisture.  When  it  is  well  drained,  the  moss  has  a  rapid  tend- 
ency to  subside,  and  the  roots  soon  find  their  way  down  into  the  day, 
where  they  derive  their  principal  nourishment  Indeed,  upon  a  soil  of  this 
description,  larch  and  Scots  pines  thrive  well  also. 

879.  District  No.  4,  being  twenty-four  acres  of  deep  moss,  but  well  dried 
by  draining,  will  not  grow  hardwood  to  any  advantage ;  unless,  indeed, 
we  may  except  ash,  which  will  do  well  in  moss  as  a  coppice.  In  this 
case,  however,  I  have  advised  to  plant  spruce  fir  and  Scots  pines,  both 
thriving  pretty  well  in  a  mossy  soil :  the  spruce  firs  more  particularly  do 
well  upon  such  a  soil  These  should  all  be  planted  by  notching,  unless  the 
plants  used  be  large,  and  the  surface  rough  with  strong  grass,  in  which  case 
they  should  be  planted  in  pits ;  and  particular  care  should  be  had  to  see 
that  they  are  made  firm,  as  the  cuts  in  the  moss  are  very  apt  to  open  when 
the  drought  sets  in  during  the  spring,  which  would  be  against  the  health 
of  the  plants.  In  a  mossy  soil,  plants  of  any  description  never  come  away 
quickly.  I  have  observed  mossy  tracts  that  had  been  planted  in  new  plan- 
tations, make  scarcely  any  progress  whatever  for  the  space  of  eight  or  ten 
years*  from  the  time  of  planting.  This  was  occasioned  by  the  want  of 
stimulus  in  the  soil  to  set  them  off  in  their  growth,  the  moss  being  always 
what  foresters  term  duU;  but  as  soon  as  shelter  is  produced  by  other  trees 
growing  around  the  moss  ground,  the  plants  in  it  come  away  rapidly.  In 
the  centre  of  No.  4  there  is  a  spot  of  three  acres,  which,  from  the  difficulty 
of  getting  conveniently  a  sufficient  fall  for  the  water,  is  not  well  drained. 
In  such  a  place  the  alder  is  the  only  crop  which  will  succeed,  and  these 
may  be  planted  by  notching. 

880.  District  No.  5,  being  thirty  acres  of  strong  clay  loam  upon  a 
level,  is  excellently  adapted  for  the  growing  of  hardwood,  and  more 
particularly  of  oak ;  therefore  I  have  recommended  to  plant  three 
[hundred  of  them  to  the  acre,  and  make  up  to  four  feet  over  all  with  two 
jears'  transplanted  larch  and  Scots  pines,  of  each  an  equal  number.    In 


380  MANNER  OF  PROCEEDING 

this  case,  the  oaks  being  upon  a  level  part  of  the  ground,  and  sheltered  by 
rising  ground  in  the  neighbourhood,  the  plants  may  be  inserted  in  the 
centres  of  the  pits,  and  the  larches,  which  here,  on  account  of  the  strong 
herbage  upon  the  ground,  are  to  be  two  years  transplanted,  will,  in  order 
to  have  justice  done  them,  require  to  be  planted  in  small  pits,  merely  the 
breadth  of  the  spade  upon  the  side  of  the  square,  which  can  be  very  quickly 
made.  I  have  found  that  a  man  will  make  five  hundred  of  such  pits  in  a 
day  upon  a  good  pliable  soil,  such  as  that  at  present  supposed :  they  need 
not  be  more  than  from  seven  to  nine  inches  deep.  The  Scots  pines» 
although  two  years  transplanted,  may,  in  a  good  clay  soD,  where  there  are 
no  roots  of  old  trees,  be  planted  by  the  notching  system,  taking  care  to 
make  them  firm  in  the  ground,  and  not  to  put  them  in  too  deep, — an  evil 
with  regard  to  coniferous  trees  of  all  kinds  which  should  be  particularly 
guarded  against  The  roots  of  all  these  trees,  if  buried  out  of  the  influence 
of  the  air,  are  sure  to  be  thrown  into  bad  health,  or  perhaps  die,  according 
to  the  degree  of  depth. 

881.  District  No.  6,  being  seventeen  acres  of  light  sandy  soil,  with  thin 
surface  turf,  and  resting  upon  gravel,  is  to  be  planted  with  two  hundred 
and  twenty  beech  and  two  hundred  and  twenty  birch  to  the  acre,  each  sort 
eighteen  inches  high.  These  must  be  put  into  pits ;  but  the  soil  being  of 
an  open  free  nature,  these  need  not  be  large.  Pits  of  the  same  size  as  has 
already  beeii  recommended  for  the  larches  in  the  last  district,  will  answer 
perfectly  well ;  and  allowing  four  hundred  and  forty  hardwood  to  the  acre, 
the  pits  for  them  will  require  to  be  made  about  ten  feet  apart.  These 
being  put  in,  the  ground  is  to  be  made  up  to  three  and  a  half  feet  over  all, 
with  one-year  transplanted  larch,  and  one-year  transplanted  Scots  pine,  of 
each  an  equal  number.  They  may  aU  be  notched  ;  and  in  putting  them 
in,  care  should  be  taken  to  see  that  they  are  properly  mixed,  and  larch 
planted  next  the  hardwood. 

882.  District  No.  7  consists  of  forty-three  acres  of  bare  rocky  ground, 
with  here  and  there  spots  of  good  loamy  soil,  to  the  extent  of  about  six 
acres  in  all :  the  bare  rocky  ground  to  be  planted  with  eight-inch  biitb, 
two|-year  seedling  larch,  and  two-year  seedling  Scots  pine,  of  eadi  an 
equal  number  to  the  acre,  making  them  stand  three  feet^  plant  from  plant: 
the  good  loamy  soil  to  be  planted  with  ash,  ten  feet  apart,  and  made  up 
with  larch  and  Scots  pine  to  three  and  a  half  feet  over  alL 

In  this  case,  have  first  the  six  acres  of  good  loamy  soil  made  up  with  the 
desired  number  of  trees  to  the  acre ;  planting  the  hardwood  first  in  pits, 
and  then  filling  up  the  ground  with  the  others,  as  already  specified,  by  tiie 
notching  system. 

In  planting  the  bare  rocky  parts  with  the  two-year  seedling  larch  and 
Scots  pines,  and  also  the  birches,  a  system  of  planting,  difTeient  from  what 
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we  have  yet  mentioned,  must  be  resorted  to — ^naraely,  that  of  planting  by 
means  of  the  planting-mattock.  (See  Fig.  122.)  The  handle  of  this 
implement  is  generally  made  about  forty  inches  long,  tjv    iw 

and  of  a  piece  of  good  ash-wood :  the  mouth  or  cut- 
ting end  a,  is  about  four  and  a  half  inches  broad,  and 
pretty  sharp ;  and  the  length  of  the  one  side,  from 
the  face  to  the  eye,  is  about  fifteen  inches.     The 
other  side,  instead  of  being  broad  and  sharp,  is  made 
to  taper  to  a  point,  as  in  the  common  pick  (see  6). 
In  using  this  implement  for  the  purpose  of  planting, 
-which  is  only  done  upon  thin,  stony,  or  rocky  ground, 
where  the  spade  could  not  be  used  to  advantage,  the  operator  takes  it  into 
his  hand  in  the  same  manner  as  he  would  do  a  common  pick,  and  first  pares 
off  a  thin  part  of  the  turf,  with  the  broad  end,  a,  exactly  on  the  spot  where 
he  intends  to  plant  a  tree.     Having  this  turf  taken  off — ^say  about  six 
inches  square — he  next  with  the  pick-end  loosens  the  soil  in  the  spot  pared, 
to  the  depth  of  about  eight  inches,  bringing  up  at  the  same  time  to  the 
sur&ce  any  considerable-sized  stone  or  stones  that  might  interfere  with  the 
planting  of  the  tree.    In  this  manner  any  number  of  men  may  be  employed, 
always  observing  to  keep  to  the  specified  distance  as  nearly  as  circumstances 
will  permit.    In  general,  every  two  men  employed  with  the  planting-mat- 
tock are  followed  by  one  person  having  the  trees  in  an  apron,  which  he 
plants  in  the  spots  prepared.     In  planting  .with  small  seedlings,  he  uses  an 
implement  called  the  planting  hoe,  represented  by  Fig.  123.    The  iron  part 
of  this  implement,  from  a  to  6,  is  generally  about  twelve 
inches  long ;  the  mouth  or  sharp  end  at  a,  is  made  about 
four  inches  broad,  and  is  not  kept  so  sharp  as  the  mouth 
of  the  mattock,  it  having  to  be  used  in  the  earth ;  the 
handle  may  be  about  fifteen  inches  long.     The  person 
who  is  intrusted  with  the  planting  of  the  seedlings  in  the 
spots  previously  prepared  by  the  men  with  the  mattocks,  carries  his  plants 
in  an  apron  before  hinL     In  using  the  planting  hoe,  he  keeps  it  in  his  right 
hand,  and  digs  it  into  each  spot ;  and  by  pulling  it,  when  in,  a  little  towards 
himself,  he  makes  a  sufficient  opening  at  the  back  of  it  to  hold  the  roots  of 
the  yoimg  tree,  which  he  puts  in  with  his  left  hand,  inserting  the  roots 
very  carefully.    As  soon  as  the  roots  are  properly  put  in,  he  withdraws 
the  ixistrument,  taking  care  at  the  same  time  not  to  disturb  the  plant  in  its 
position.    When  the  implement  is  out,  he  gives  the  earth,  upon  the  side 
of  tbe  hole  next  to  him,  a  push  with  its  mouth,  in  order  to  hurl  the  loose 
eartii  into  the  hole  about  the  roots  of  the  newly  inserted  plant ;  and  finishes 
by  'tra.mping  and  making  the  plant  firm  in  its  place.     In  this  manner 
three  men  will  plant  nearly  two  thousand  plants  a-day. 
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883.  On  very  bare  or  rocky  surfaces,  it  is  not  always  even  possible  to 
get  as  much  earth  in  a  certain  spot  as  will  properly  cover  the  roots  of  small 
seedling  plants.  Where  this  is  the  case,  it  is  a  better  plan  to  sow  the  seed 
of  the  trees  wished  to  grow  in  the  ground  at  once  ;  which  is  the  only  way 
of  getting  young  trees  to  rise  in  certain  districts.  This  plan  has  been 
adopted  in  some  parts  of  the  West  Highlands  of  Scotland^  and  has  been 
attended  with  good  success. 

884.  We  often  see  seedling  trees,  of  almost  every  common  variety,  grow- 
ing upon  old  walls,  or  any  chink  of  a  stone  where  the  seed  has  only  got  a 
small  portion  of  lime  rubbish  or  other  decomposed  matter  to  vegetate  in ; 
and  in  this  position  we  have  seen  them  attain  considerable  dimensions,  so 
much  so  as  to  rend  the  wall,  in  which  they  had  got  a  footing,  into  piecesL 
Even  in  the  crevices  of  rocks  we  often  see  trees  of  very  large  dimensions 
growing,  which  points  out  that,  where  a  young  tree  can  only  obtain  a  very 
slight  footing  for  fixing  its  roots,  it  will  prosper  ultimately,  and  make  room 
for  itself     I   am  strongly  of  opinion  that  many  bare  rocky  parts  of  a 
country  might,  under  proper  management  in  growing  the  seeds  of  forest 
trees  upon  them,  be  made  very  productive  and  valuable,  not  only  as  a 
shelter  to  the  surrounding  country,  but  as  yielding  a  profitable  crop  of 
timber.     The  oak  and  birch,  in  particular,  are  well  adapted  for  this  pur- 
pose.   I  have  myself  cut  oak  and  birch  coppice  of  valuable  quality  growing 
upon  bare  rock ;  and  I  am  convinced,  firom  what  I  have  seen  upon  tins 
point,  that  both  these  trees  are  well  adapted  for  covering  bare  rockj 
ground ; — the  oak  in  moderately  exposed,  and  birch  in  high  and  exposed, 
parts  of  the  country.    In  sowing  the  seeds  of  either  of  these  trees  upon  a 
bare  rocky  surface,  it  is  necessaiy  to  have  little  patches  prepared ;  and 
this  can  very  easily  be  done  by  carting  several  loads  of  earth  to  where  that 
does  not  previously  exist  in  sufficient  quantity.    The  acorns  may  be  laid 
two  or  three  in  a  shallow  fissure  of  the  stony  ground,  and  merely  covered 
by  one  spadeful  of  earth ;  and  the  birch  seed  may  be  sown  upon  the  sur- 
face of  a  spadeful  of  earth  laid  down  for  the  purpose,  and  merely  get 
a  slight  beat  with  the  back  of  the  spade,  in  order  to  prevent  them 
being  blown  away.    Even  Scots  pine  and  larch  seed  may  be   sown  in 
the  same  manner,  but  the  oak  and  birch,  being  trees  adapted  for  oop- 
pice-wood,  are  decidedly  preferable  for  ground  of  the  nature  in  question. 
Another  reason  for  sowing  the  seeds  of  trees  in  poor,  thin,  rocky  aoU  is, 
that  there  the  seed  is  not  very  apt  to  be  destroyed  by  mice,  biids^  and 
other  vermin,  they  being  in  the  habit  of  frequenting  more  favoured  spots 
for  the  sake  of  cover  and  shelter. 

In  growing  trees  from  the  seed  in  such  situations  as  that  referred  to,  it 
is  necessary  to  keep  the  patches  clear  from  weeds  for  the  first  two  years. 
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and  to  thin  out  all  the  patches  to  one  individaal  after  the  second  year  of 
their  growth,  at  which  stage  the  plants  will  be  established  in  their  place, 
and  require  no  farther  attention. 

Having  now  stated  pretty  fully  the  method  of  proceeding  with  planting 
operations,  I  shall  conclude  with  a  few  general  observations. 

885.  In  the  planting  of  coniferous  sorts  among  hardwood,  it  is  of  im- 
portance that  the  larch  plants  should  as  much  as  possible  be  kept  next 
the  hardwood.  By  this  method  of  procedure,  when  the  first  course  of 
thinning  takes  place,  we  shall  have  larch  trees  to  sell  instead  of  pines, 
which  would  not  be  the  case  were  the  pines  planted  next  the  hardwood  ; 
for  in  the  first  course  of  thinning  it  is  always  necessaiy  to  relieve  the 
hardwood  first  by  taking  a  few  trees  off  them. 

886.  In  making  up  with  young  trees  old  plantation  ground  upon  which 
a  nimiber  of  large  trees  may  be  still  growing,  for  the  purpose  of  producing 
a  clothed  appearance  until  the  young  trees  rise  up,  the  spreading  branches 
of  such  of  them  as  may  be  covering  a  large  piece  of  ground  should  be 
lopped  off ;  for  the  young  trees  will  not  thrive  under  their  branches.  In 
planting  young  trees  near  old  ones,  it  is  always  advisable  to  keep  the  young 
beyond  the  drip  or  outer  points  of  the  extended  branches  of  the  old  ;  and 
as  the  young  trees  rise  up,  the  old  should  be  either  cut  away  altogether, 
or  their  side  branches  so  much  shortened,  as  to  give  the  young  ones  free 
room  and  space  to  rise  up  healthily. 

887.  In  preparing  old  plantation  ground  for  planting  young  trees  upon 
it,  the  pits  for  the  hardwood  should  be  made  three  or  four  months  previous 
to  planting  the  trees  in  them.  By  using  this  precaution,  the  soil  is  made 
more  healthy  for  the  roots  of  the  young  trees,  and  they  will  consequently 
come  away  much  better.  Young  trees  planted  in  ground  from  which  a 
crop  of  wood  has  been  lately  taken,  seldom  come  away  so  freely  and  quickly 
as  trees  planted  upon  a  fresh  soil,  and  this  more  particularly  if  the  crop  is 
not  changed.  On  this  point  it  may  be  necessary  to  give  a  few  more  prac- 
tical hints,  for  many  foresters  are  liable  to  error  in  this  point,  and  I  Jiave 
seen  many  failures  take  place  in  consequence. 

It  is  now  a  well-ascertained  fact  among  the  more  observing  and  intelli- 
gent foresters,  that  in  the  culture  of  trees,  as  well  as  in  the  culture  of  any 
agricultural  or  horticultural  plant,  a  change  of  crop,  or  a  rotation  of  crop- 
ping, is  necessary  upon  the  land  ;  and  in  many  instances  where  this  has 
not  been  attended  to,  a  fiEulure  has  been  the  result.  However,  there  are 
modifications  as  to  the  extent  of  the  fedlure  in  cases  of  this  nature  ;  this 
depending  upon  the  adaptation  of  the  land  to  the  nature  of  the  trees  cul- 
tivated For  example,  if  a  piece  of  land,  upon  which  pines  or  firs  have  been 
grown  to  full  size,  be  of  a  rather  deep  sandy  loam,  another  crop  of  the 
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same  species  may  be  taken,  and  the  trees  of  the  second  crop  may  very  likely 
prove  nearly  as  good  as  those  of  the  first.  But  if  a  piece  of  land,  upon 
which  these  roots  have  been  grown  to  full  size,  be  thin  in  the  upper  stra- 
tum, with  a  hard  tilly  subsoil,  the  second  crop  will  not  succeed  so  well; 
while,  on  the  other  hand,  from  the  upper  stratum  having  been  greatly 
enriched  by  the  tall  of  their  foliage,  the  hardwood  trees  would  succeed ; 
and  after  they  had  got  themselves  established  in  the  upper  soil,  and  had 
gained  strength,  they  would  send  down  their  roots  deep  into  the  subsoil,  and 
improve  it  to  a  great  extent.  After  the  hardwood  crop  had  been  perfected 
and  cut  down,  and  the  soil  in  the  upper  surface  had  been  improved  by  the 
foliage  of  the  hardwood  rotting  upon  it,  a  crop  of  pines  would  thrive  well 
upon  it  again,  and  in  all  probability  would  be  much  better  than  the  first 
crop ;  because,  the  soil  being  now  much  deeper  than  at  first,  and  improved 
by  the  penetration  of  the  roots  of  the  hardwood,  the  roots  of  the  pines  would 
have  a  renewed  soil  to  grow  in :  the  one  crop  thus  preparing  the  soil  for 
the  reception  of  another,  as  is  well  known  to  be  the  case  in  all  agricultaial 
rotations  of  cropping. 

888.  But  although  firs  and  pines  will  not  grow  to  the  same  state  of  per- 
fection when  planted  successively  upon  the  same  piece  of  land,  excepting 
always  those  grown  on  soils  of  the  granite  formation,  on  which  there  seems 
to  be  no  limit  to  their  successive  crops — ^they  will,  notwithstanding,  grow 
to  a  considerable  size,  and  even  to  the  extent  of  becoming  useful  timber 
ultimately.     Of  this  we  take  advantage  in  the  planting  of  nurses  among 
hardwood  trees  planted  after  firs  and  pines.    In  many  soils,  however,  where 
Scots  pines  have  been  cut  down  as  a  matured  crop,  the  soil  is  what  foresters 
generally  tenafoul;  that  is,  it  is  infested  by  insects,  which  prey  upon  the 
bark  of  young  trees  of  the  same  species  when  planted  as  a  second  crop  ;  and 
there  are  very  few  Scots  pine  plantations  of  any  considerable  extent  in 
which  these  insects  are  not  found.    Even  after  the  old  trees  have  all  be^ 
carried  ofi*,  they  will  live  and  prey  upon  the  bark  about  the  roots  of  the  trees 
that  remain  in  the  ground  ;  and  on  this  account  it  is  often  found  a  matter 
of  great  difilculty  to  get  either  young  Scots  pine  trees  or  larch  to  come 
away  after  a  crop  of  old  ones, — the  insects  preying  continually  upon  the 
bark,  and  consequently  killing  the  young  trees.    This  insect  is  termed  the 
Hylobius  dbietis.    It  has  the  appearance  of  a  small  beetle,  of  a  briglit  grey 
colour,  and  beautifully  spotted,  and  from  half  to  three  quarters  of  an  inch 
long.      In  its  attacks  upon  the  young  Scots  pine  trees,  it  generally  com- 
mences at  the  part  next  to  the  ground,  and  eats  the  bark  all  round.     It 
proceeds  gradually  upwards,  leaving  the  young  trees  peeled  in  to  the  wood, 
and  the  tree,  of  course,  dies  in  a  very  short  time.    When  there  are  larch 
planted  among  the  Scots  pines,  it  attacks  them  in  the  same  manner,  gene- 
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rally  commencing  its  ravages  pretty  early  in  the  season,  when  the  young 
trees  are  in  sap  and  beginning  to  grow. 

889.  Many  plans  have  been  tried  by  foresters  to  avoid  the  ravages  of 
this  destructive  creature,  one  of  which  was  to  raise  a  little  mound  of 
earth  round  the  stem  of  each  young  tree  as  it  was  planted,  and  to  smooth 
it  all  round,  so  as  to  prevent  the  insects  getting  up  its  sides  to  attack  the 
tree.  This  mode  I  have  tried ;  and  where  the  insects  were  not  plentiful,  it 
seemed  to  have  the  effect  of  preventing  them  getting  up  ;  but  from  more 
extended  experience  in  regard  to  the  habits  of  the  insect  within  the  last 
eight  years,  I  am  now  led  to  state  that  the  plan  referred  to,  and  recom- 
mended in  the  last  edition  of  this  work,  is  not  adequate  where  the  insects 
are  plentiful,  especially  where  the  soil  is  light  and  sandy ;  as  from  this 
quality  the  polish  made  on  the  surface  of  the  mounds  is  easily  removed 
by  the  action  of  the  weather,  so  that  the  insects  are  soon  able  to  walk 
over  it. 

890.  Since  I  came  to  take  the  management  of  the  woods  in  Strathspey, 
I  have  found  ample  scope  for  experience  in  regard  to  this  pest  of  the 
forester,  and  I  am  now,  therefore,  better  prepared  to  give  an  opinion  as 
to  the  mode  of  preventing  its  attacks.    I  find  this  insect  very  plentiful 
in  all  our  old  fir  woods,  so  much  so,  that  with  a  few  women  and  boys,  we 
have  collected  from  20,000  to  30,000  of  them  in  two  days.    Before  coming 
to  Strathspey  I  had  only  been  able  to  collect  a  few  hundreds  from  any 
plantation  which  I  had  planted,  and  from  this  comparatively  small  num- 
ber no  great  amount  of  damage  could  ensue.      The  second  year   after 
coming  to  Strathspey  I  planted  about  100  acres  of  old  woodland,  from 
which  a  crop  of  pine  had  been  cleared  the  previous  year.      The  trees 
planted  were  oak,  larch,  and  pine,  and  this  was  done  in  the  autumn. 
In  the  month  of  April  after,  I  looked  carefully  through  the  crop  to  see 
2ioii¥'  they  had  stood  the  winter,  and  found  that  a  large  proportion  of 
them  had  been  attacked  by  the  beetle.      I  therefore  immediately  got  a 
few  women  and  boys,   each  with  a  common  bottle  with  a  little  water 
in  it,  into  which  I  caused  the  people  to  put  the  insects  as  they  collected 
theno.    I  instructed  them  to  examine  the  grass  at  the  bottom    of  each 
plant,  and  especially  that  at  the  bottoms  of  such  as  they  saw  had  been 
attacked,  which  was  easily  observable  by  the  bark  being  eaten  in  patches, 
and   in  spiral  lines,  all  round  the  trees.      This  was   done  early  in  the 
monxing,  and  before  the  sun  had  risen  high ;  as  after  the  sun  is  high, 
and   t>lie  heat  from  it  strong,  the  beetles  retire  into  the  grass,  and  are 
not  easily  found  till  it  is  down  again.    In  this  way  large  quantities  were 
eoJiected,  and  as  we  had  fortunately  commenced  early  in  the  season,  most 
of  the  old  ones  had  been  secured,  as  we  found  very  few  of  them  in  that 
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plantation  afterwards  ;  and  now  the  crop  is  as  good  as  I  conld  wish,  only 
a  few  having  been  killed  by  the  beetles.  As,  however,  I  found  this  mode 
of  operation  expensive,  and  as  there  was  another  enclosure  to  replant, 
which  had  been  formerly  under  a  crop  of  pine,  I  considered  as  to  the  best 
and  cheapest  mode  of  preventing  their  ravages.  I  did  not  wish  to  post- 
pone the  planting  of  the  enclosure,  as  it  was  desirable  to  have  a  new 
crop  on  it  as  early  as  possible.  I  had  observed,  in  my  experience  of 
the  beetle  in  the  case  of  the  plantation  just  referred  to,  that  they 
seldom  or  never  attack  the  young  trees  after  they  have  stood  one  year, 
and  that  wherever  the  earth  is  made  flat  and  smooth  for  some  distance 
round  the  stems  of  the  plants,  they  do  not  readily  attack  them.  Wiik 
this  experience,  I  determined  to  plant  the.  enclosure  in  the  usual  way, 
and  to  cause  the  men,  while  planting,  to  avoid  leaving  any  herbage 
within  a  circle  of  twelve  inches  diameter  round  the  stem  of  each  tree, 
taking  the  plant  as  the  centre,  and  to  make  the  earth  perfectly  smooth 
within  the  bounds  of  this  circle  by  beating  it  with  the  spada  This  I  had 
done  in  the  month  of  March ;  and  in  the  month  of  April  after,  when 
the  crop  was  examined,  and  when  I  expected  to  find  the  beetles  in  mo- 
tion on  it,  very  few  indeed  were  discovered — ^in  short,  too  few  to  do  any 
important  damage  to  the  young  trees.  On  one  of  the  comers  of  tUs 
enclosure  I  planted  the  plants  on  a  few  acres  in  the  usual  way,  and  with- 
out having  the  ground  smoothed  about  them.  On  this  portion  I  found 
the  plants  very  much  injured — so  much  so  that  it  required  to  be  re- 
planted ;  so  that  I  now  act  upon  this  principle,  that  if  no  herbage  is 
left  near  the  plants,  and  if  the  earth  is  made  perfectly  flat  and  veiy 
smooth  all  round  the  stems,  and  kept  so  for  some  time  after  the  plants 
have  been  put  in,  there  is  little  danger  to  be  apprehended  from  the  attacb 
of  these  insects. 

891.  The  following  points  in  regard  to  the  beetle,  and  which  are  in  ac- 
cordance with  my  own  experience  in  reference  to  it  since  I  came  to  Strath- 
spey, may  be  found  useful  in  dealing  with  the  replanting  of  old  pine  woods 
in  other  parts  of  the  country.  I  find  that  the  insect  only  lives  in  a  dia- 
trict  while  the  inner  bark  of  the  trees  on  which  it  preys  is  fresh,  or  partly 
so,  and  that  they  cannot  exist  more  than  from  four  to  five  years  after 
the  trees  have  been  cleared  from  the  ground ;  as  after  that  time  the  haik 
of  the  roots  left  in  the  ground  is  too  much  rotted  for  them  to  live  on  it 
In  Strathspey  this  fact  is  now  acted  upon,  and  we  leave  our  old  woodlands^ 
after  they  have  been  cleared  of  their  crop,  unplanted  for  a  period  of  fin 
years,  at  the  expiry  of  which  period  we  can  plant  without  any  annqyanoe 
firom  its  ravages. 

The  thorough  drainage  of  a  piece  of  old  woodland  hastens  the  decay  of 
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the  old  stocks  and  roots  of  trees  left  on  it,  and  therefore  canses  the  insects 
the  more  qttickly  to  die  ont  of  it,  from  the  want  of  their  food,  yMcb  seems 
to  consist  solely  of  the  inner  bark  of  the  pine  and  fir  trees. 

When  we  wish  to  hasten  the  decay  of  old  stocks  and  roots  of  pine  trees, 
in  order  the  sooner  to  get  rid  of  the  beetle  &am  the  land  on  which  they 
exist,  all  woody  rubbish  is  bnmt  up,  and  &e  bark  stript  irom  the  stocks, 
and  bomt  also.  We  did  this  on  one  district  from  which  a  crop  of  old 
pines  had  been  cleared,  and  in  three  years  afterwards  the  beetle  had 
almost  entirely  disappeared. 

892.  In  planting  trees  in  pits,  the  plant«r3  should  always  be  very  carefiil 
to  see  that  the  best  portion  of  the  soil  is  put  next  the  roots  of  the  plants ; 
for  if  this  be  not  attended  to  the  success  will  not  be  equal  to  expectation. 
They  should  also  bear  particularly  in  mind,  to  chop  down  and  pulverise 
with  the  spade  all  soil  which  ia  put  next  the  roots ;  for  if  put  in  about 
them  in  lumps,  Tacnities  will  be  left,  which  will  probably  cause  water  t» 
lodge  there ;  whereas,  when  the  soil  is  made  firm  and  small,  it  gets  in 
abont  the  tender  roots,  nursing  them  kindly,  and  preventing  superfiuous 
moisture  &om  lodging  near  them. 

893.  Where  pitting  Is  performed  upon  a  sloping  piece  of  ground,  such 

as  the  side  of  a  hill,  the  earth,  as  it  is  taken  ont  of  the  pit,  should  be  put  to 

the  under  side,  and  close  upon  the  edge ;  and  when  the  trees  are  planted 

in  these  pits,  the  good  soil  upon  the  upper  edge  of  the  pit  should  be  broken 

well  down  with  the  spade,  and  put  in  about  the  roots  of  the  young  trees, 

leaving  all  the  soil  which  was  taken  out  of  the  pit  still  lying  upon  the 

under  side,  in  order  the  better  to  protect  the  roots  „     .„ 

,        ,  .         .  .  ,  ,  Fw.  12*. 

m>m  drought  and  retain  moisture  abont  them ; 

ibrming,  when  the  tree  is  planted,  a  bowl  in  which 

a    little  moisture  can  be  retained  in  its  descent 

doyn.  tile  hilL     Fig.  124  will  explain  the  nature  of 

this  sort  of  pitting :  a  represents  the  earth  taken 

ont  of  the  pit ;  b  the  tree  standing  in  the  pit,  which 

has  been  filled  np  with  earth  by  reducing  the  bank 

beliiiid  as  at  d,  the  ori^nal  slope  of  the  ground 

being  indicated  by  the  line  from  c  to  e. 

SQi.  Although  the  spruce  fir  does  not  naturally  grow  in  this  country, 

-trliexi  planted  in  a  high  exposed  situation  it  will  do  well,  and  even  grow  to 

■aaefal  size  in  a  plantation  upon  an  exposed  part,  if  it  be  but  sheltered  by 

otber  trees  of  a  more  hardy  constitution,  such  as  the  Scots  pine  and  larcL 

Ev^ery  planter,  therefore,  who  wishes  to  produce  a  variety  of  trees  in  any 

Jiigji  part  of  the  country,  if  he  will  phint  spruce  firs  in  the  interior  where 

tliey  "Will  iiltimately  be  well  sheltered,  may  depend  upon  raising  spruce  fir 
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Fig.  125. 


timber  of  good  and  useful  size ;  that  is  to  say,  if  the  soil  be  not  too  light 
and  of  a  dry  gravelly  nature. 

895.  In  planting  trees  in  glens  and  steep  hollow  parts,  the  operator 
should  not  measure  his  distance  between  the  trees  with  the  slope  of  the 

ground,  but  in  the  manner  as  repre- 
sented in  Fig.  125,  which  is  drawn  to 
the  scale  of  an  eighth  of  an  inch  to  a 
foot.    The  line  a  h  represents  a  sloping 
bank,  to  be  planted  with  forest  trees 
at  four  feet  apart ;  the  places  of  which 
are  shown  in  the  figure  at  c,  c,.  c,  c 
By  measuring  upon  the  line  a  h  with 
an  eighth  of  an  inch  scale,  it  will  be  at 
once  seen  that  the  distance  between 
each  tree  from  c  to  o  is  six  feet ;  and 
had  the  planter  planted  his  trees,  mea- 
suring his  distance  of  four  feet  along 
the  slope,  he  would,  when  the  trees  grew  up,  have  had  them  growing  at 
about  two  and  a  half  feet  instead  of  four.     In  taking  distances  for  plant- 
ing trees  in  a  case  of  this  nature,  the  operator  must  always  keep  his 
Tneasure-stick,  if  he  use  one,  in  the  position  pointed  out  in  the  figure 
by  the  line  from  c  to  d;  or,  in  other  words,  he  must,  when  taking  a 
measurement  for  planting  another  tree,  set  the  one  end  of  his  measure- 
stick  at  the  bottom  of  the  last  tree  planted,  and,  keeping  it  level,  lei 
fall  a  perpendicular  from  the  other  end  for  the  place  where  the  next  tree 
is  to  be  planted,  as  shown  by  the  dotted  line  from  (2  to  c. 


SECTION  X. KINDS  OP  FOREST  TREES  WHICH  MAY  BE  MOST  PROFTTABLT         * 

PLANTED  IN  ANY  GIVEN  DISTRICT  OF  THE  COUNTRY. 

896.  In  raising  timber  as  a  profitable  crop  upon  any  landed  property, 
two  things  require  to  be  kept  in  view — namely,  Ist,  to  plant  those  sorts  of 
trees  which  will  come  to  be  of  the  greatest  value  in  the  nearest  mark^; 
and,  2d,  to  plant  those  sorts  which  are  most  likely  to  grow  to  useful  sije 
upon  the  soil  to  be  planted.  In  illustration  of  this,  we  may  suppose  a 
proprietor  desirous  of  planting  hardwood,  such  as  oak,  ash,  elm,  and  syca- 
more. If  his  ground  was  not  naturally  adapted  for  the  healthy  growth  of 
these  sorts,  he  would  ultimately  be  a  loser  by  planting  them,  even  admitting 
that  he  could  get  a  ready  market  for  the  timber  in  the  neighbourhood. 
On  the  other  hand,  were  the  same  proprietor  to  plant  pines  upon  his  land 
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instead  of  hardwood,  even  although  he  cotQd  not  get  a  ready  market  for 
sach  wood  in  his  neighbourhood,  he  would  (the  land  being  adapted  for 
pines)  ultimately,  from  the  healthy  state  of  his  trees,  and  the  greater  bulk 
of  timber  produced,  be  a  great  gainer  by  such  culture.  From  this  it  will 
at  once  appear  evident  that,  in  order  to  receive  the  greatest  possible  value 
from  timber  in  any  given  district,  it  is  of  greater  importance  to  grow  that 
sort  of  tree  for  which  the  soil  and  situation  are  adapted,  than  to  grow  that 
sort  for  which  the  greatest  price  may  be  given  in  the  market 

897.  On  an  estate  thirty  miles  fix>m  a  good  market  for  oak  timber,  and 
in  a  district  difficult  of  access,  if  the  proprietor  were  to  plant  oak  in  a  soil 
perfectly  adapted  to  it,  and  at  the  same  time  to  plant  pines  in  another 
situation  as  well  adapted  for  them,  supposing  that  both  grew  equally  well 
and  arrived  at  good  size,  and  that  he  had  the  same  number  of  feet  of  wood 
in  each  per  acre,  yet,  on  account  of  the  great  distance  there  would  be  to 
carry  the  oak  to  market,  there  being  no  demand  for  it  in  the  neighbour- 
hood, the  oak  very  likely,  after  deducting  all  necessary  expenses,  would  not 
biing  so  much  clear  cash  to  the  proprietor  as  the  fir  would  do,  there  being, 
as  we  diall  suppose,  a  great  demand  for  it  in  the  immediate  neighbourhood. 
This  I  have  frequently  had  occasion  to  observe,  and  I  am  aware  that 
proprietors  are  often  misled  in  this  matter,  calculating  much  upon  any 
TTOod,  such  as  the  oak,  which  is  famed  for  its  value,  but  not  calculating 
the  expense  necessary  to  be  incurred  in  rearing  that  wood  and  getting  it 
brought  to  market.     Before  proceeding  to  point  out  the  different  kinds  of 
wood  which  may  most  profitably  be  planted  in  any  certain  district,  I  shall 
give  a  statement  showing  how  the  value  of  timber  is  affected  by  distance 
from  market.    The  following  are  the  prices  at  which  I  have  seen  wood 
sold  on  the  ground  in  1 859 : — 

Oak,      .  at    5  miles  from  Leith,  at  2s.  6d.  per  foot. 

„         .  at  10  „  „  at  28.  3d.       „ 

„         .  at  20  „       '  „  at  Is.  8d.       „ 

Larch,    .  at    5  „  „  at  Is.  6d.       „ 

„         .  at  10  „  „  at  la  3d.       „ 

„         .  at  20  „  „  at  Os.  lOd.       „ 

Ash,      .  at    5  „  „  at  2s.  Od.       „ 

„         .  at  10  „  „  at  Is.  8d.       „ 

„         .  at  20  „  „  at  Is.  3d.       „ 

Scots  pine,  at    5  „  „  at  Is.  3d.       „ 

„      .  at  10  „  „  at  Os.  lOd.       „ 

„      .  at  20  „  „  at  Os.  6d.       „ 

Pit  props,  at    5  „  „  at  38.  6d.  per  100  lineal  feet. 

„     .  at  10  „  „  at  3s.  2d.               „ 

„      .  at  20  .,  „  at  2s.  6d.               „ 

Tirewood,  at    6  „  „  at  10s.  Od.  per  ton. 
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From  this  statement,  it  is  to  be  inferred  that  any  proprietor,  twenty 
miles  from  the  market,  must  not  expect  to  realise  much  more  than  half  the 
value  for  his  wood  that  his  neighbour  who  is  situated  five  miles  from  the 
market  does,  unless,  indeed,  he  is  favourably  situated  with  regard  to  a 
railway ;  and  so  oil  in  proportion  to  distance. 

898.  In  all  districts  near  to  any  ship-building  port,  or  to  the  sides  of 
navigable  rivers  and  railways,  to  which  access  is  easy,  no  wood  can  pay 
better  than  oak  and  larch,  both  of  which  are  used  in  the  constructioQ  of 
first-class  vessels,  and,  indeed,  in  vessels  of  every  size.    I  have  seen  oak 
timber,  brought  from  a  distance,  draw  a  higher  price  per  foot  than  oak 
grown  near  the  market,  in  consequence  of  superiority  in  the  quality  of  the 
wood ;  and  I  have  heard  a  proprietor,  whose  plantations  were  within  four 
miles  of  a  thriving  seaport,  say  that  his  plantations  of  pine  paid  him 
much  better  than  his  oak  ones,  his  land  not  being  so  well  adapted  for  the 
raising  of  oak  as  for  pina    I  mention  these  facts  to  avoid  misleading 
any,  because  the  value  of  wood  as  a  crop  upon  any  piece  of  land — let  the 
locality  in  which  it  is  grown  be  what  it  may^^oes  not  so  much  depend 
upon  the  kind  of  wood  planted,  as  on  whether  the  soil  and  situation 
are  adapted  to  the  kinds  of  timber  planted  upon  it    Hence  I  always 
advise  the  propri%tor  of  land  to  plant  those  trees  which  his  soil  and  situ- 
ation are  best  fitted  to  bring  to  perfection.     In  this  case,  although  he  may 
not  have  wood  to  answer  the  demand  in  the  neighbourhood,  yet  when  he 
takes  into  consideration  the  greater  health  of  his  plantations,  and  the  con- 
sequent greater  bulk  of  timber,  he  will  find  himself  far  better  paid  than  if 
he  had  adopted  a  contrary  plan.    In  the  neighbourhood  of  all  laige  towns 
there  is  a  continual  demand  for  Scots  pine,  larch,  and  spruce  fir,  for  deals; 
and  wherever  the  soil  is  adapted  for  the  growth  of  these  kinds  of  trees,  they 
in  general  pay  as  well  if  not  better,  than  any  other  sort  of  wood,  seeing 
their  growth  is  quick.  .  Ash  is  a  wood  much  in  demand  about  all  consider- 
able towns  for  handle-wood  and  coach-building,  &c.,  and  pays  any  proprieior 
well,  when  his  land  is  adapted  to  the  healthy  growth  of  it ;  such  as  in  deSk, 
and  other  local  hollows  having  a  good  strong  loamy  soil    The  Soots  ehn 
is  also  much  used  in  large  towns,  frequently  for  the  same  puipoae  as  the 
ash  ;  but  unless  it  be  grown  in  a  heavy  loamy  soil,  or  in  a  light  loamy  one;, 
with  a  supply  of  water  from  a  running  stream,  it  will  not  prosper  iw^eU,  nor 
turn  out  a  profitable  tree  to  the  planter. 

899.  In  the  neighbourhood  of  all  large  towns,  a  great  quantity  of  urood 
is  generally  consumed  in  the  form  of  fuel ;  and  for  this  purpose  many  sorts 
of  Wood  are  used.  In  Scotland,  where  coals  are  plentiful,  wood  is  never 
grown  for  the  purpose  of  being  consumed  as  firewood,  only  the  tops  and 
larger  branches  of  full-grown  trees  being  sold  for  this  purpose,  along  ivith 
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the  heavier  timber  when  cut  down ;  therefore,  in  Scotland,  the  raising  of 
trees  for  firewood  does  not  constitute  any  part  of  forestry ;  but  in  England, 
and  particularly  in  the  central  counties,  where  fuel  of  every  description  is 
scarce,  the  raising  of  wood  as  a  substitute  for  other  fuel  is  necessarily 
resorted  to,  and  constitutes  a  part  of  forestry.    In  order  to  meet  the  de- 
mand for  firewood  in  such  districts,  hedgerow  trees  are  kept  down  in  the 
form  of  pollards;  that  is,  the  trees  are  headed  down  to  ten  or  twenty  feet 
in  height,  according  to  tbe  kinds  cultivated,  and  are  allowed  to  produce 
lateral  shoots,  which  are  cut  down  again,  at  stated  intervals,  in  the  same 
manner  as  coppice-wood.     These  lateral  shoots,  from  being  so  frequently 
cut  over,  become  very  numerous  all  over  the  trees,  giving  them  the  appear- 
ance of  enormous  coppice  stools,  and  from  them  a  great  supply  of  young 
shoots  is  taken  for  firewood.    Besides  this  supply,  there  are  large  tracts  of 
mixed  coppice  grown  in  the  usual  way  for  firewood ;  that  is,  this  sort  of 
coppice  is  planted  in  the  usual  form  of  a  plantation,  and  enclosed  with  a 
proper  fence.    The  trees  which  are  intended  to  form  the  future  coppice  are 
generally  planted  at  four  feet  apart,  using  none  but  such  kinds  of  hardwood 
as  are  known  to  produce  a  great  quantity  of  stools  from  the  bottom  or 
collar  when  cut  over;  such  as  the  oak,  ash,  sycamore,  hazel,  willow,  poplar, 
&C.    These  trees,  when  first  planted,  are  treated  in  the  same  manner  as  in 
the  raising  of  hardwood  for  a  timber  plantation ;  but  instead  of  thinning 
any  out  when  they  come  to  such  a  si^e  as  to  stand  close  together — ^and 
that  will  be  when  the  plants  are  from  fifteen  to  twenty  feet  high,  and  from 
three  to  five  inches  diameter  in  the  stem — they  are  cut  over  to  the  surface, 
and  allowed  to  push  up  another  supply  of  shoots  for  another  crop.    In  this 
manner  these  stools  may  be  cut  over  for  a  supply  of  firewood  for  an  inde- 
finite number  of  years,  and  at  intervals,  as  may  be  found  necessaiy  in 
order  to  supply  the  demand.    In  cutting  down  these  coppice  plantations, 
tlie  whole  is  not  used  for  firewood,  all  the  straight  rods  being  used  and  sold 
for  bobbin-wood  for  manufacturers,  hoops,  basket-willows,  poles  for  various 
pTirposes,  besom-spray,  implement  handles,  &c. ;  and  when  the  best  of  the 
-vrood  has  been  picked  out  for  these  purposes,  all  the  spray,  and  what  may 
pi^periy  be  termed  refuse,  is  bundled  up  and  sold  in  the  form  of  fagots. 
Ifovr,  in  districts  where  this  sort  of  wood-produce  is  much  in  demand,  it  is 
cGJrtainlj  right  and  proper  for  the  proprietors  of  land  to  grow  it  in  order 
supply  the  inhabitants  with  fuel ;  and  in  many  instances  large  returns 
profit  have  been  made  from  such  a  mode  of  cultivating  wood ;  but  I  do 
see  that  it  can  be  profitable  for  proprietors  generally  to  plant  their 
for  the  exclusive  purpose  of  raising  firewood.     In  poor  tracts,  where 
ould  not  be  possible  to  raise  large  timber,  this  sort  of  crop  answers 
and  indeed  pays  well,  as  also  in  low  swampy  grounds.    But  wherever 
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land  is  of  a  fair  quality,  the  more  profitable  system  is  to  plant,  at  a  given 
distance,  hardwood  trees,  to  be  raised  as  timber  of  full  size,  and  allow  the 
thinnings  to  be  used  for  firewood  as  they  are  cut  out.  By  this  mode  of 
going  to  work,  a  greater  weight  of  wood  will  be  taken  from  an  acre  of  land 
at  the  end  of  a  specified  time,  than  if  kept  entirely  under  coppice,  and  con- 
sequently a  greater  return  of  profit  would  be  received.  In  the  districts  in 
England  where  hops  are  grown,  nothing  pays  better  than  the  cultivation 
of  small  larches.  These  may  be  planted  very  closely  together — say  at  from 
eighteen  to  twenty-four  inches  apart — ^and  drawn  up  quickly  for  hop  poles ; 
and  as  the  same  land  will  produce  several  crops  of  the  same  sort,  when 
planted  in  succession,  very  profitable  returns  are  made,  and  at  very  little 
expense ;  while,  at  the  same  time,  in  raising  such  a  crop,  little  or  no  pro- 
fessional skill  is  necessary  in  the  person  who  grows  it 

900.  In  districts  where  coal  mines  abound,  great  quantities  of  wood  of 
various  kinds  are  in  demand;  as  in  the  Lothians  of  Scotland,  and  the 
neighbourhood  of  Newcastle  in  the  north  of  England.    There  the  demand 
for  wood  of  all  sorts  to  supply  their  various  purposes  is  very  great, — ^more 
particularly  for  propwood,  which  is  generally  small  thinnings  of  varions 
kinds  of  wood  not  less  than  two  and  a  half  inches  diameter  at  the  smali 
end.     In  the  neighbourhood  of  coal  mines,  the  most  profitable  wood  to 
plant  is,  first,  larch,  which,  in  a  young  state,  when  taken  out  as  thinnings 
— say  from  three  to  five  inches  in  diameter — ^is  in  great  demand  as  prop- 
wood.    When  of  a  larger  size — say  about  eight  inches  diameter — ^it  is  raucti 
Bought  after  for  small  sleepers  to  lay  under  the  rails  upon  undergTound  rail- 
wheu ;  and  when  of  full-grown  size,  the  larch  is  used  extensively  as  common 
railway  sleepers,  and  as  boards  for  various  purposes.     Second,  Scots  pine, 
when  of  small  size,  is  also  used  for  propwood,  and,  when  of  full  age,  for 
sleepers  and  boards.   Third,  Poplar  and  willow  are  much  sought  after  about 
coalworks,  particularly  when  of  good  large  scantling,  and  are  used  in  the 
form  of  plank  for  clothing  the  waggons.     Fourth,  Ash  is  also   muck 
used  about  coalworks  for  handles  to  picks.    Fifth,  Elm  is  also  a  good 
deal  used  for  trams  to  the  underground  waggons.     Sixth,  Oak  is  also  in 
considerable  demand  about  coalworks,  and  is  used  for  framing   for  the 
large  waggons,  and  for  various  other  purposes  connected  with  such  estab- 
lishments.   The  above  are  the  principal  sorts  of  wood  used  for  coalwoiks ; 
but  the  most  important  in  such  districts  is  small  thinnings  of  wood  of 
every  kind,  provided  it  be  of  a  size  averaging  from  two  and  a  half  to  five 
inches  in  diameter,  which  is  now  generally  sold  at  from  three  to  five  shil- 
lings per  hundred  lineal  feet. 

901.  In  the  neighbourhood  of  flax  manufactories,  there  is  always  a  j^tesX 
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demand  for  plane-tree  bobbins  about  six  inches  in  diameter,  as  also  of  a 
smaller  size,  which  are  generally  made  of  birch.     In  the  neighbourhood 
of  all  considerable  manufacturing  towns,  and  more  especially  where  there 
are  bleaching-works,  there  is  an  extensive  demand  for  plane-tree  of  a  large 
scantling,  where  it  sells  sometimes  at  a  very  high  price.    For  railway  pur- 
poses a  great  deal  of  wood  is  now  us^d  in  the  form  of  sleepers,  for  which 
larch  ahd  pine  are  used ;  in  the  form  of  posts  and  rails  for  the  purpose  of 
fencing  the  'fields  along  the  line,  for  which  larch  and  pine  are  also  mostly 
used  ;  and  in  the  form  of  waggons  of  various  kinds,  for  which  purpose  ash, 
elm,  oak,  and  fir  are  used.    In  the  making  of  a  line  of  railway,  the  contrac- 
tors require  a  great  quantity  of  wood  from  the  dififerent  proprietors  through 
whose  grounds  they  pass  in  the  act  of  working,  and  in  cases  of  this  nature 
a  good  price  is  generally  given  for  the  wood ;  but  the  sales  of  this  descrip- 
tion are  only  of  a  temporary  nature,  in  so  far  as  the  contractor's  work  is 
to  be  calculated  upon.    When,  however,  a  line  of  railway  is  opened  up 
through  any  gentleman's  property,  although  he  should  be  twenty  miles  ofi^, 
he  is,  in  respect  of  a  market  for  his  wood,  or  indeed  of  any  other  produce 
upon  his  estate,  nearly  on  a  level  with  his  neighbours  who  may  be  within 
five  miles  of  the  same  market.     In  such  circumstances,  the  proprietor  may 
plant  any  crop  that  will  best  succeed  upon  his  land,  and  calculate  upon 
having  it  brought  to  market  in  a  cheap,  sure,  and  expeditious  manner.    In 
such  a  case,  if  the  proprietor  find  his  land  adapted  for  the  growing  of  the 
more  valuable  kinds  of  timber  trees,  he  need  not  be  in  any  hesitation  as  to 
planting  and  rearing  them,  although  he  may  not  have  a  market  near  for 
their  sale  ;  because,  when  his  wood  is  ready  for  cutting  down,  he  can  avoid 
the  expensive  process  of  horse-cartage,  and  put  his  trees  at  once  upon 
trucks  adapted  for  the  purpose ;  and  at  a  very  trifling  expense  he  may 
have  them  conveyed  fifty  miles  to  market,  and  sold  and  delivered  much 
quicker  than  his  neighbour  who  may  have  to  cart  his  wood  only  five  miles 
to  the  same  place,  although  the  trees  may  have  been  all  cut  at  the  same 
time.     This  I  have  seen  frequently  done. 

902.  In  conclusion  upon  this  head,  I  have  to  state  that  every  proprietor 

of  land  who  intends  to  plant  a  portion  of  it  with  forest  trees,  should  not 

reason  with  himself  merely  as  to  what  kinds  of  trees  will  sell  best  in  his 

neighbourhood  when  grown.    He  should,  on  the  contrary,  also  study  the 

nature  of  his  soil  and  situation,  and  plant  those  sorts  of  trees  upon  it  which 

-win  thrive  best  and  arrive  at  the  greatest  state  of  perfection,  let  the  kinds 

be  ■what  they  will.    If  he  do  this,  he  will  have  the  greatest  possible  bulk 

of  timber  from  a  given  number  of  acres  in  a  given  number  of  years ;  and 

-wiil  realise  the  greatest  sum  of  money  as  their  value.    But  if  he  act  in  an 
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opposite  way,  and  plant  trees  not  adapted  to  his  soil  and  situation,  he  will 
without  doubt  spend  his  money  in  the  first  place  uselessly,  and  the  after 
result  will  be  vexation  and  disappointment. 


SECnOM   XL ^KINDS  OF  TREES  BEST  FITTED  FOR  HEDGEROW  TIMBER^  AHD 

MANAGEMENT  OF  THE  SAME. 

903.  At  the  present  time,  when  agriculture  is  improving  so  rapidly, 
many  of  its  advocates  are  crying  out  vehemently  against  hedgerow  timber, 
declaring  to  an   enlightened  public  that  all  hedgerow  timber  trees  are 
injurious  to  the  raising  of  plentiful  and  healthy  crops  in  the  fields  upon 
the  edges  of  which  they  are  planted.    That  this  is  true  to  a  certain  ex- 
tent cannot  be  denied ;  but  hedgerow  trees  being  in  some  cases  injoiiona 
to  the  crops  in  the  adjoining  fields,  cannot  so  much  be  attributed  to  the 
presence  of  the  trees  themselves,  as  to  bad  management  in  growing  them ; 
for  let  it  be  kept  in  view,  that  anything,  however  usefdl  in  itself  whea 
properly  managed,  if  it  be  allowed  to  overstep  due  order  and  balance,  at 
once  becomes  an  evil  instead  of  a  good.     This  is  the  very  state  of  a  greiyb 
many  hedgerow  trees,  particularly  in  England,  at  the  present  day.    hi 
many  cases  the  kinds  of  trees  have  not  been  adapted  to  the  nature  of  the 
soil,  thereby  causing  them  to  spread  too  much  ;  and  in  most  the  trees  have 
been  entirely  left  to  nature,  never  having  been  trained  up  with  the  view  of 
doing  good  as  shelter  to  the  adjoining  fielda    They  have  thus  often  become 
a  pest ;  have  been  allowed  to  spread  out  their  branches  widely  upon  all 
sides;  have  been  irregularly  and  most  injudidously  planted;  have  been 
topped  and  mutilated,  and  made  to  answer  any  purpose  but  that  of  doing 
good  to  the  farmer:  in  short,  hedgerow  timber  at  the  present  day  is  a 
part  of  forestry  the  least  understood,  and  yet  its  proper  management  is  of 
the  greatest  importance  both  to  the  proprietor  and  the  farmer.     Hedgeroir 
trees,  when  trained  up  and  managed  upon  right  principles,  instead  of  being 
a  nuisance  to  farmers,  become  of  first-rate  importance  in  aU  well-cnltivated 
districts  ;  and  instead  of  impoverishing  the  land,  they  become  a  source  of 
fertility  to  it. 

But  although  this  may  properly  be  said  to  be  the  state  of  things  gene- 
rally relative  to  hedgerow  trees,  there  are  nevertheless  many  fine  examples 
of  their  being  well  managed ;  and  in  such  cases  I  have  heard  farmers  say 
that  they  were  very  much  benefited  by  the  shelter  produced  by  them,  and 
would  not  upon  any  account  have  parted  with  them.  Having  seen  both 
the  evil  arising  from  badly  managed  hedgerow  trees,  and  the  good  which 
is  derived  &om  them  to  all  parties  when  grown  in  such  a  manner  as  to 
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answer  the  derired  end,  I  am  prepared  to  speak  from  experience  upon  the 
matter,  and  to  give  my  advice  as  a  practical  forester,  as  to  the  best  me- 
thod of  growing  hedgerow  trees,  so  as  to  produce  the  greatest  amoimt  of 
shelter,  and,  at  the  same  time,  to  cause  as  little  shade  upon  the  land  as 
possible. 

904  The  planting  of  hedgerow  trees  is  generally  done  with  a  threefold 
view — ^namely,  that  of  raising  useful  timber  in  the  country,  without  occu- 
pying much  breadth  of  land  exclusively  for  that  purpose ;  the  producing  a 
degree  of  shelter  for  stock  and  crops  in  the  adjoining  fields ;  and  the  giving 
the  country  a  clothed  and  ornamented  appearance. 

905.  Now,  all  these  three  objects  can  be  most  amply  attained  without 
any  injury  whatever  being  done  to  the  agricultural  produce  of  the  country. 
Before,  however,  proceeding  to  detail  how  this  can  be  done,  it  will  be 
necessary  first  to  make  a  few  observations  as  to  how  far  these  objects  have 
been  attained  by  the  past  or  present  system  of  managing  hedgerow  trees, 
and  at  the  same  time  to  point  out  the  injurious  effects  of  the  system  by 
which  the  existing  class  of  these  have  been  chiefly  reared.  Generally 
speaking,  hedgerow  trees,  as  they  have  been  managed,  and  as  we  now 
find  them,  are  not  of  great  value  to  the  proprietors,  or  of  much  advan- 
tage to  the  country.  The  reason  is,  that  no  attention  has  been  paid  to 
their  culture.  In  some  districts,  both  in  England  and  Scotland,  where, 
of  late,  attention  has  been  paid  to  the  pruning  of  hedgerow  trees,  much 
good  has  arisen  from  their  influence.  In  all  cases,  trees  planted  in  hedge- 
rows are  freely  exposed  to  the  air ;  consequently,  the  natural  habit  of  trees 
under  such  circumstances  is  to  become  branchy ;  but  if  the  forester  apply 
his  knowledge  and  practical  skill  to  trees  under  these  circumstances,  he 
can,  by  the  timely  use  of  his  knife,  check  this  rambling  habit,  and  give 
them  a  contrary  tendency ;  and  it  is  in  a  great  measure  from  the  want  of 
this  application  of  timely  pruning,  that  hedgerow  trees  are  now  of  so  little 
value  as  timber,  and  so  ruinous  to  the  fields.  That  shelter  has  been  pro- 
duced to  the  fields  from  the  existence  of  trees  about  them  is  evident ;  but 
then  the  amount  of  good  which  has  been  dode  in  this  respect  has  been 
overbalanced  by  the  shade  they  have  cast  upon  both  sides  from  the  spread 
of  their  branches,  causing  a  deficiency  in  the  actual  crop  upon  the  shaded 
parts.  Thus  it  cannot  be  said  that  much  real  good  has  arisen  from  the 
presence  of  hedgerow  trees. 

906.  That  they  are  an  ornament  to  the  country,  and  give  it  a  clothed 
jtppearance,  is  admitted  by  most  travellers  passing  through  it.  But  the 
farmer,  who  has  his  rent  to  raise  off  the  land,  when  he  looks  upon  the  trees 
in  his  hedgerows,  and  is  aware  of  their  doing  him  much  damage,  feels  no 
-pleasure  in  them,  but  becomes  desirous  to  have  them  removed,  in  order 
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that  he  may  have  the  land  occupied  by  them  brought  into  more  profitable 
use. 

907.  Farmers  are,  generally  speaking,  averse  to  the  growing  of  hedge- 
row trees  upon  their  land,  and  declare  that  they  are  ruinous  to  their  crops, 
both  from  the  great  shade  they  produce,  and  from  their  harbouring  yennin 
in  their  vicinity.    I  have  frequently  tried  to  convince  them  of  the  bad  con- 
sequences that  would  follow  the  entire  extermination  of  hedgerow  trees 
from  any  particular  district,  pointing  out  to  them  the  beneficial  effects  of 
shelter  when  that  can  be  secured  without  doing  injury  to  the  land.    In  diis 
respect  I  have  found  the  most  intelligent  of  them  to  agree  with  me,  they 
being  most  anxious  to  have  their  land  sheltered,  provided  that  can  be  done 
without  occupying  much  ground,  and  without  causing  much  shade  upon 
the  crops.     This  is  the  very  thing  required;  and  in  order  to  attain  it,  these 
three  rules  should  in  all  cases  be  strictly  adhered  to:    1st,  To  plant  aD 
hedgerow  trees  upon  the  surface  of  the  land,  and  in  straight  lines ;  2d, 
To  plant  no  trees  but  those  of  an  upright  habit ;  and,  3d,  To  keep  the 
trees  regularly  pruned  and  within  given  bomids.     I  shall  now  give  a  few 
hints,  showing  how  all  this  can  be  done. 

908.  1st,  In  travelling  through  England,  one  is  particularly  struck  with 
the  manner  in  which  hedgerow  trees  have  been  planted,  that  being  for  the 
greater  part  upon  raised  banks  of  earth,  with  sometimes  a  deep  ditch  on 
each  side,  sometimes  with  a  ditch  upon  the  one  side  and  a  dyke  upon  the 
other.    Frequently  too,  we  find  this  bank  of  earth  overgrown  with  thorns, 
brambles,  and  other  rubbish ;  making  altogether,  with  the  broad-spreading 
trees,  a  formidable  mass  of  very  considerable  extent.     This  is  the  state  of 
things  that  farmers  complain  of.     Now,  in  order  to  grow  hedgerow  trees 
upon  right  principles,  the  trees  in  this  state  should  be  taken  out,  tiles  put 
into  the  ditches  on  each  side  in  order  to  convert  them  into  proper  drains^ 
the  bank  levelled  down  over  them,  the  ground  trenched,  and  a  requisite 
quantity  of  lime  put  into  it  in  order  to  decompose  aU  the  old  roots  the 
more  quickly.     This  being  done  in  the  spring  months,  the  ground  so 
dealt  with  should  be  subjected  to  a  summer  fallow ;  in  the  autumn,  a 
hedge  of  thorns  or  beech  should  be  planted  in  one  continuous  straight 
line  upon  the  surface,  putting  in  a  young  tree  among  the  hedge  plants  at 
every  thirty  feet  for  hedgerow  timber,  keeping  in  view  that  each  alternate 
one  shall  be  thinned  out  as  they  advance  in  siza    In  the  act  of  renewing 
the  fences  in  this  manner,  any  alteration  could  be  made  that  might  be  con- 
sidered an  improvement  upon  the  old  style,  such  as,  in  some  cases,  omitting 
the  renewing  of  some  of  the  fences  altogether,  and  consequently  enlarging 
the  fields  so  far  as  might  be  considered  necessary.     In  some  cases  a  new 
fence  might  be  made  along  the  middle  of  a  field,  thereby  making  such  a  new 
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fence  upon  new  land,  and  converting  one  field  and  a  half  of  the  old  into 
one  of  the  new  ;  and  in  the  act  of  making  such  improvements,  the  direc- 
tion ^f  the  line  of  many  of  the  present  fences  could  be  altered  so  as  to  suit 
the  views  of  the  improver. 

909.  2d,  A  great  error  has  occurred  in  the  rearing  of  hedgerow  timber, 
in  planting  those  sorts  of  trees  which  are  of  a  spreading  habit,  and  not 
easily  kept  within  due  bounds.  The  following  trees  are  the  only  ones 
which  should  be  planted  in  the  neighbourhood  of  fields : — The  oak,  the 
English  elm,  the  sycamore,  the  Norway  maple,  the  birch,  the  sweet  chestnut, 
the  poplar,  the  willow.  These  are  all  trees  more  or  less  of  an  upright 
habit,  and  such  as,  by  the  timely  use  of  the  pruning-knife,  can  be  easily 
kept  within  due  bounds.  We  often  find  the  ash  growing  as  a  hedgerow 
tree,  but  it  ought  very  sparingly  to  be  planted  under  such  circumstances. 
"When  standing  alone  and  exposed  to  free  air,  its  top  is  extremely  liable  to 
diverge  off  into  large  limbs  ;  and,  what  is  even  worse,  the  roots  of  the  ash 
are  of  all  other  trees  the  most  searching  upon  land,  and  impoverish  it  very 
much. 

The  beech  is  another  tree  we  frequently  find  growing  in  hedgerows; 
but  I  object  to  its  being  used  under  such  circumstances,  for  these  reasons: 
— I  have  always  observed,  that  under  the  drip  of  beech  trees  a  thorn  hedge 
will  not  prosper  ;  and,  as  far  as  my  experience  goes  regarding  agriculture, 
grass  and  grain  do  not  thrive  under  it  either.  Besides,  the  tree  is  of  a 
diverging  habit  when  standing  alone,  and  does  not  do  with  much  pruning 
when  of  large  size.  Another  peculiarity  of  the  beech. is,  that,  when  grow- 
ing in  a  free  open  situation,  it  is  always  found  leaning  to  the  sheltered  side; 
that  is  to  say,  if  the  prevailing  winds  of  the  district  be  from  the  west,  the 
tree  will  be  extremely  bare  of  branches  upon  that  side,  and  over-heavy 
upon  the  opposite  side,  giving  it  an  oblique  attitude,  which,  of  course,  does 
not  answer  in  every  situation,  and  more  particularly  when  growing  as  a 
hedgerow  tree. 

910.  The  fir  and  pine  tribes  are  all  trees  of  an  upright  habit ;  but  they 
are  not  adapted  for  standing  alone  :  they  always  thrive  best  when  congre- 
gated together.  Besides,  the  roots  of  these  trees  run  too  shallow  for 
growing  upon  the  borders  of  fields  where  the  plough  must  have  free  access 
to  their  veiy  boles.  No  fir  or  pine  tree,  therefore,  should  be  planted  as  a 
liedgerow  trea 

91 1.  3d,  The  training  up  of  the  young  trees  planted  in  hedgerows  is  a 
xnatter  of  the  greatest  importance,  and  should  be  most  perseveringly  attended 
-fee.  We  shall  suppose  that  trees  of  the  kinds  above  recommended  for 
Jmedgerows  have  been  raised  in  the  nursery  for  the  purpose  ;  and  for  this 
purpose  eveiy  proprietor  should  raise  his  own  trees.    These  should  be 
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pruned  one  year  before  they  are  lifted  from  the  nursery  ground,  so  that 
they  may  not  be  injured  in  any  way  when  transplanted  ;  and  the  die  of 
the  tree  should  be  from  five  to  seven  feet.  If  trees  for  hedgerows  aie 
planted  of  sizes  much  above  these,  they  do  not  succeed  so  well,  as  ihej 
are  more  apt  to  grow  branchy  than  tall,  which  state  of  things  is  of  coarse 
to  be  avoided  where  trees  of  proper  character  are  an  object.  Many,  indeed, 
plant  their  hedgerow  trees  of  sizes  much  above  what  we  have  stated; 
but  in  such  cases  we  have  always  found  them  grow  of  a  spreading  habit 
afterwards.  They  should  be  Ufbed  from  the  nursery  with  great  care,  not 
taking  away  any  of  the  earth  from  their  fibrous  roots,  but  letting  it  remain 
about  them  in  the  form  of  a  little  ball  to  each ;  and  by  attending  to  this^ 
the  success  will  be  the  more  certain,  and  prove  more  satisfactory  afterwaid& 

912.  The  hedgerow  being  planted  with  thorns  to  form  the  fence,  and 
spaces  being  left  in  them  at  intervals  of  thirty  feet  for  the  trees,  have  them 
planted,  each  kind  to  answer  the  nature  of  the  soil  as  nearly  as  possible  ; 
and  upon  both  hedge  and  trees  being  planted,  put  a  fence  of  paling  upon 
each  side,  if  there  are  to  be  cattle  in  the  fields,  attending  to  the  catting  of 
the  hedge,  as  has  been  advised  in  its  own  place.    These  hedges,  when  at 
their  full  size,  should  never  be  more  than  three  feet  in  diameter  at  bottom. 
As  the  trees  advance,  let  them  be  regularly  pruned,  causing  each  of  them 
to  have  ultimately  a  clean  stem  of  from  fifteen  to  twenty  feet  high,  in  order 
to  allow  the  hedge  under  them  to  have  free  air ;  and  as  the  tops  of  the 
trees  advance  in  breadth,  their  branches  should  be  shortened  well  in,  so  thai, 
when  they  have  arrived  at  thirty  years  old,  their  side  branches  may  not 
extend  more  than  four  feet  over  the  fence  upon  each  side.    In  order  to 
keep  them  in  this  state,  they  should  have  their  branches  shortened  in  eveiy 
two  or  three  years  ;  and  even  when  they  have  attained  full  size,  they  should 
not  extend  more  than  seven  or  eight  feet  over  the  hedge  upon  each  sida 
In  these  things  being  properly  attended  to,  the  whole  artofgrovring  hedge- 
row trees  consists.    In  districts  where  fuel  is  a  scarce  commodity,  the 
prunings,  as  they  are  taken  from  the  trees,  should  be  gathered  np  and  used 
for  that  purpose.     To  those  who  may  never  have  seen  trees  kept  in  the 
way  that  I  recommend  above,  it  may  appear  at  first  sight  that  a  line  of 
hedgerow  trees  kept  in  this  manner  will  have  a  stiff  and  formal  appeaiance. 
In  this  they  are  quite  mistaken  ;  for  having  myself  seen  trees  kept  thu^  I 
maintain  that  they  by  no  means  present  a  formal  of  stiff  outline,  but,  on 
the  <x>ntrary,  have  a  very  ornamental  effect,  and  form,  when  well  kept,  an 
agreeable  object. 

No  doubt,  were  the  trees  to  be  clipped  with  the  shears,  they  would  cer- 
tainly have  a  very  formal  appearance ;  but  as  they  must  in  all  cases  be 
pruned  with  the  pruning  chisel,  their  forms  can  be  varied  very  much,  and 
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that  with  yeiy  little  trouble,  when  the  work  is  progressively  well  done,  and 
no  neglect  takes  place. 

913.  The  advantages  of  this  system  over  the  old  one  are  many,  and  of 
vast  importance  to  both  landlord  and  tenant. 

By  the  old,  or  I  may  rather  say  the  present  system,  of  growing  hedge 
fences  and  hedgerow  trees  in  England  and  in  many  parts  of  Scotland, 
there  is  generally  &om  eight  to  fifteen  feet  in  breadth  of  land  wasted,  and 
taken  up  for  that  purpose,  upon  the  boundary  of  every  field  where  they 
exist ;  whereas  by  the  method  I  recommend,  and  which  is  being  practised 
in  some  districts  of  Scotland,  only  three  feet  in  breadth,  at  most,  is  occu^ 
pied  by  the  fence  or  hedge ;  and  as  the  trees  are  not  allowed  to  grow 
beyond  a  certain  breadth,  their  shade  does  not  materially  injure  the  crop 
even  when  sown  close  into  the  side  of  the  hedge  ;  while,  at  the  same  time, 
from  the  shelter  afforded,  the  crop  is  very  much  improved  ;  and,  moreover, 
the  hedges  never  being  allowed  to  grow  above  four  and  a  half  feet  high, 
and  the  trees  being  kept  clear  of  branches  on  their  stems  for  at  least  fifteen 
feet  up,  a  free  current  of  air  is  allowed  to  pass  everywhere,  keeping  both 
the  hedge  and  crop  upon  the  land  in  a  healthy  state. 

The  trees,  when  treated  in  the  manner  above  recommended,  in  conse- 
quence of  being  so  much  kept  in  upon  the  side  branches,  soon  become  tall, 
and  form  fine  trunks  of  timber.  In  order  to  gain  this  end  quickly,  the  top 
of  each  tree  should  have  the  lead  from  the  very  first,  and  no  side  brandi 
be  allowed  to  gain  strength  upon  it 
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914.  In  calculating  the  expenses  likely  to  be  incurred  in  the  laying  down 
of  a  piece  of  land  under  a  crop  of  young  forest  trees,  the  proprietor  has  to 
consider,  first,  the  nature  of  the  figure  in  which  he  may  intend  to  lay  out 
liis  plantation.  On  the  form  or  figure  of  a  plantation  much  of  the  expense 
of  fencmg  it  depends ;  and  as  this  item  forms  a  very  considerable  proportion 
of  the  entire  cost,  it  will  be  proper  here  to  show  the  circumstances  which, 
ivhen  attended  to,  lessen  this  expense. 

915.  When  a  proprietor  intends  to  plant  a  piece  of  land  upon  his  estate, 
say  to  the  extent  of  fifty  acres,  he  cannot  exactly  calculate  the  sum  that 
-would  be  required  for  the  fencing  of  it  until  he  has  laid  out,  and  actually 
xseasured,  the  line  of  plantation ;  unless,  indeed,  he  shall  fix  upon  a  regular- 
seized  figure.  In  order  to  illustrate  the  truth  of  this,  I  shall  here  give  an 
example  : — ^To  lay  out  a  plantation  of  fifty  acres  in  extent  in  the  form  of 
ciiftrips,  of  four  chains  or  eighty-eight  yards  broad,  the  proprietor  would 
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require  to  erect  5676  lineal  yards  offence  to  enclose  it;  and  suppodngtk 
fence  nsed  in  the  enclosing  of  this  plantation  in  the  form  of  strips  to  be 
stone  dyke,  costing  Is.  6d.  per  yard,  then  the  whole  expenses  of  fencing,  in 
this  instance,  would  amount  to  .f425,  14s., — equal  to  £S,  lOs.  31  per 
imperial  acre  upon  the  land  enclosed. 

916.  Again,  supposing  that,  instead  of  laying  out  the  fifty  acres  in  the 
form  of  strips,  the  proprietor  wished  to  lay  out  the  same  quantity  of  land 
in  the  form  of  a  regular  square,  then  the  side  of  a  square  that  would  con- 
tain fifty  acres  will .  be  490  yards ;  consequently  the  four  sides  added 
together  will  amount  to  1960  lineal  yards,  which  would  be  the  extent  of 
fencing  required,  instead  of  5676  in  the  last  instance,  although  the  same 
quantity  of  ground  is  enclosed  in  both  cases.  Supposing,  as  before,  the 
1960  yards  to  be  stone  dyke,  at  Is.  6d.  per  yard,  the  whole  expense  of 
fencing  the  square  fifty  acres  would  be  only  £147,— equal  to  £2,  17a*  94. 
upon  each  acre  of  the  land  enclosed.  Now,  this  at  once  points  out  to  pro- 
prietors of  land  the  great  utility  of  planting  all  plantations  in  a  solid  com- 
pact form,  in  order  to  prevent  a  large  original  outlay.  By .  the  cheaper 
method,  a  much  more  valuable  plantation  is  raised,  apart  from  any  other 
consideration. 

The  above  examples  point  out  the  impossibility  of  giving  anything  like  a 
just  rule  whereby  the  expehses  of  fencing  ground  for  a  new  plantation  can 
be  ascertained,  as  these  in  all  cases  must  be  influenced  by  the  form  in  which 
the  ground  is  laid  out     I  shall,  however,  give  two  examples,  as  imder  :— 

917.  For  small  plantations  on  home  ground  with  hardwood,  enclosed  by 
stone  wall  five  feet  high,  with  mortared  cope : — 

To  medium  expenses  of  fencing,  per  acre,  with  stone  wall, 

76  yards  at  Is.  6d.,    . 
To  100  yards  of  open  drains,  at  l^d.  per  yard. 
To  435  pits  for  hardwood,  at  Is.  6d.  per  100, 
To  435  hardwood  trees,  at  208.  per  1000, 
To  1500  larch,  at  128.  per  1000, 
To  four  days  of  a  man  planting  an  acre,  at  28.  6d., 
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918.  For  an  enclosure  of  500  acres  of  moor  groimd  with  pines  only, 

enclosed  by  turf  dyke,  and  paling  on  top  : — 

To  medium  expenses  of  fencing  per  acre  with  turf  dyke 
and  paling,  20  yards  at  6d.,  .... 
To  100  yards  of  drains,  at  l^d.  per  yard, 
To  3000  pines,  at  6s.  per  1000, 
To  three  days'  planting,  at  2a  6d., 

X2     6    0 
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The  first  example  contains  the  highest  cost  per  acre  that  I  ever  found 
necessaiy  for  making  of  hardwood  plantations, — and  the  second  contains 
the  lowest  that  I  ever  could  get  the  work  done  properly  for. 

919.  When  plantations  are  made  of  small  extent,  the  expense  of  fencing, 
as  I  have  already  stated,  comes  to  a  very  high  figure  on  the  acre,  as  is 
shown  in  the  case  of  the  first  example ;  while  the  larger  they  are  made  the 
less  it  is  per  acre,  as  shown  in  the  second  example,  in  which  the  entire 
cost  on  the  acre  for  fencing  is  only  10s.  1  may  state  farther,  that  in 
planting  in  Strathspey,  as  our  enclosures  are  large,  the  expense  of  fencing 
is  indeed  very  small  per  acre,  as  not  long  since  we  made  an  enclosure  of 
some  four  thousand  acres,  the  expense  of  fencing  which  did  not  cost  over 
4a  per  acre.  On  this  branch  of  the  work,  therefore,  as  is  to  be  seen  from 
these  examples,  much  of  the  expense  of  planting  depends,  this  being  regu- 
lated by  the  size  of  the  enclosure. 
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920.  Any  piece  of  land  having  been  planted  with  young  forest  trees,  in 

order  to  preserve  them  in  a  healthy  growing  state,  it  is  necessary  to  have 

them  kept  clear  of  all  long  grass,  as  well  as  any  other  weeds  that  might 

have  a  tendency  to  injure  them,  by  over-topping  and  crushing  them  down. 

The  forester,  then,  should  keep  a  sharp  look  out  during  the  summer  season, 

particularly  the  first  one  after  the  young  trees  have  been  planted ;  and 

wherever  'it  is  observed  that  the  grass  or  any  other  weeds  are  likely  to 

become  strong,  and  to  keep  down  the  young  trees,  a  careful  man,  with  a 

few  women  and  boys  under  his  superintendence,  should  be  sent  over  the 

different  young  plantations,  who,  with  common  shearing  sickles,  should  be 

ina.de  to  switch  away  all  grass,  &c.,  from  every  young  tree  that  may  requke 

thiB  to  be  done. 

921.  This  work  must  be  carefully  done,  particularly  where  boys  or  other 

young  people  are  employed,  as  they  are  very  apt  to  cut  ofi*  the  tops  of  many 

of  the  young  trees  if  they  are  not  strictly  looked  after ;  therefore  the  man 

-who  is  put  over  them  should  not  work  alongside  with  them,  but  go  imme^ 

diateij  behind  them,  and  closely  inspect  all  that  they  have  done  as  the 

•work  proceeds,  observing  that  they  do  not  pass  over  any  young  trees 

requiring  to  be  cleared,  as  well  as  seeing  that  those  cleared  be  done  in  a 

proper  manner.    This  operation  ought  to  be  performed  twice  during  the 

sumxner  season — ^viz.,  between  the  middle  and  end  of  the  month  of  June, 

axLd  a  second  time  in  the  month  of  August ;  and  where  the  trees  are  grow- 

2  c 
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ing  among  vegetation  of  a  rank  description,  the  same  process  may  reqmre 
to  be  repeated  for  three  or  four  years  successively,  or  at  least  until  the 
young  trees  have  risen  above  the  rank  growth  of  the  weeds  in  the  summer 
season. 

922.  Young  trees,  besides  being  apt  to  be  injured  by  grass  and  other 
common  weeds,  are  often  still  more  seriously  hurt  by  whins  and  broom 
growing  among  them.     It  very  often  happens  that  young  trees  are  planted 
where  whins  and  broom  have  been  cut  down  and  not  grubbed  out  by  the 
roots,  in  which  case  the  whins  in  particular  are  sure  to  push  out  a  stronger 
and  more  vigorous  growth  than  ever  the  following  year.     Whenever  this 
may  have  been  the  case,  the  planter  ought  to  have  particular  attention  paid 
to  such  parts,  and  see  that  the  young  growths  of  the  whins,  as  they  rise  up, 
do  not  hurt  the  young  trees.    For  clearing  away  these  shoots,  a  strong 
sickle  will  be  found  to  answer  the  purpose  well ;  and  in  the  doing  of  tie 
work,  they  ought  to  be  shorn  clean  by  the  surface  of  the  ground  where- 
ever  they  are  found  among  the  young  trees,  whether  they  may  be  injuring 
them  in  the  mean  time  or  not ;  for  though  the  whins  may  not  hurt  the 
young  trees  in  many  places  in  a  young  plantation  for  the  first  year  of 
their  growth,  they  will  decidedly  do  so  the  second  year,  when  it  will 
be  much  more  difficult  to  get  the  better  of  them.    Therefore  it  is  always 
necessary  to  cut  such  rubbish  during  the  first  year  of  their  growth,  when 
in  a  soft  state  ;  besides,  if  they  are  allowed  to  stand  undisturbed  upon  the 
ground  for  a  whole  year,  they  give  shelter  to  rabbits,  hares,  and  other 
vermin,  which  are  always  a  most  dangerous  stock  in  young  plantations. 

923.  Where  whins  have  been,  even  although  they  may  have  been  grubbed 
up,  it  is,  I  am  aware,  a  most  difficult  matter  to  take  them  out  so  clean  as 
to  prevent  any  roots  that  may  be  left  in  the  ground  sending  up  shoots  of 
considerable  strength  the  first  summer  after  ;  consequently,  it  is  necessary 
to  attend  in  a  particular  manner  to  those  young  plantations  where  whins 
have  existed  previous  to  the  young  trees  being  planted.  I  have  frequently 
seen  large  tracts  of  young  plantations  entirely  ruined  from  not  having 
been  cleared  from  rubbish  in  due  time ;  and  in  such  a  case,  where  tius 
necessary  clearing  of  the  young  trees  has  been  neglected,  a  replanting  of 
the  ground  must  take  place  before  anything  good  can  be  expected  This 
of  course  is  the  cause  of  a  great  outlay  of  money,  all  which  might  have 
been  saved  had  due  attention  been  paid  at  first. 

924.  The  necessary  expense  of  doing  this  sort  of  work  is  but  trifling.  I 
generally  employ  a  man,  with  six  young  people,  fh)m  the  beginning  of  June 
to  the  end  of  August,  constantly  clearing  among  the  young  plantations ; 
and  I  find  that  where  no  whins  are,  the  expense  of  keeping  clear  a  young 
plantation,  for  the  first  four  years,  taking  the  extent  cleared,  is  about 
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sixteen  shillings  per  acre ;  and  "where  there  are  whins  to  contiend  with,  the 
operation  costs  about  twenty-five  shillings  per  acre,  until  the  trees  rise 
above  them. 

In  asserting  the  above,  as  to  the  expense  of  keeping  young  trees  in  a 
plantation  dear  of  weeds,  &c.,  I  do  not  mean  to  say  that  the  whole  of  the 
trees  growing  in  a  plantation  will  require  to  be  so  dealt  with  :  that  will 
depend  entirely  upon  the  nature  of  the  original  grasses,  &c.,  growing  on 
the  surface.  It  is  quite  possible  that  not  even  one-fourth  the  extent  of  a 
plantation  may  require  to  have  the  young  trees  thus  cleared  ;  but  wherever 
they  are  likely  to  suffer  from  weeds,  &c.,  they  should  be  attended  to  in  the 
manner  advised. 


SECTION  XIV. —  GAME  INJURIOUS  TO  YOUNG  TREES. 

925.  It  is  a  remarkable  fact  in  the  history  of  the  rural  economy  of  this 
country,  that  although  partridges,  pheasants,  grouse,  hares,  rabbits,  and 
deer^  are  well  known  to  be  injurious  to  the  interests  of  both  landlord  and 
tenant,  they  should  be  allowed,  in  these  times,  to  exist  to  the  great  loss  of 
the  community.     The  fact  can  only  be  accounted  for  on  the  principle  that 
the  landlords  themselves  are  not  yet  sufSciently  alive  to  their  own  interests 
in  their  land,  nor  to  those  the  public  have  a  right  to  expect  at  their  hands 
as  the  proprietors  of  the  country.    We  every  day  hear  of  the  complaints  of 
farmers  in  regard  to  their  crops  being  to  a  great  extent  destroyed  by  the 
creatures  we  have  named,  and  notwithstanding  all  their  just  complaints, 
how  little  redress  they  receive  at  the  hands  of  their  landlords  !     The  public 
newspapers  now  and  then  take  up  the  losses  of  the  farmer ;  but  I  am  not 
aware  that  the  case  of  the  forester  in  regard  to  the  same  evil  bearing  upon 
the  young  trees  he  rears,  has  been  laid  before  the  public.     This  may  arise 
£roin  the  loss  in  this  respect  falling  upon  the  proprietors  themselves ;  but 
this  is  a  narrow  view  of  the  case,  as  when  a  proprietor  is  obliged  to  spend 
jPoOO  extra  on  the  replanting  of  trees  that  have  been  destroyed  by  game, 
he  must  of  course  be  to, this  extent  the  less  able  to  benefit  his  property  in 
other  respects.    I  therefore  here  lift  up  my  voice  against  the  evil  which 
constantly  arises  from  the  destruction  of  young  trees  in  our  plantations, 
by    hares  and  rabbits  especially.     The  loss  to  the  country  from  these 
animals,  in  the  department  of  forestry  alone,  must  be  very  great,  as  on 
the  greater  number  of  extensive  landed  properties,  large  sums  are  annu- 
ally earpended  in  the  replanting  of  enclosures  which  have  had  their  crops 
less  or  more  destroyed.     I  could  give  startling  facts  on  the  point ;  but  as 
I   liaire  no  wish  to  be  personal  in  my  remarks,  but  am  merely  desirous 


404  GAME   INJURIOUS   TO   YOUNG  TREES. 

to  point  at  the  evil  in  a  general  way,  I  shall  not  refer  to  any  case  in  parti* 
cular.  Landed  proprietors,  generally  speaking,  look  npon  their  enclosed 
plantations  as  so  many  game  preserves,  and  in  reality  they  are  so,  as  on 
most  estates  game  lie  quiet,  and  therefore  breed  there ;  and  on  most  not 
even  the  forester  himself  is  allowed  to  prosecute  the  necessary  operations 
of  thinning,  for  fear  of  disturbing  the  animals.  The  farmers  in  the  neigh- 
bourhood of  such  woodland  enclosures  complain  of  the  damage  done  to 
their  crops  ;  some  are  allowed  to  kill  such  hares  and  rabbit-s  as  they  find 
on  their  fields,  but  what  good  results  from  this  ?  They  dare  not  go  into 
the  enclosures  to  kill  them,  and  from  these  the  animals  sally  out  upon  the 
crops  at  all  times,  and  when  the  attempt  is  made  to  kill  them  on  the  fields, 
they  run  back  to  their  covers,  and  thus  the  poor  farmer  is  surrounded  by 
an  host  of  enemies,  he  dare  not  attack  in  their  dens,  and  is  ultimately 
obliged  either  to  submit,  or  to  give  up  his  farm.  Let  us  now  consider  the 
point  more  in  an  arboricultural  point  of  vieW.  The  forester  plants  an  en- 
closure of  some  fifty  acres.  He  thinks,  as  he  proceeds  with  his  work,  that 
although  there  is  a  considerable  quantity  of  game  in  the  older  endosnies, 
he  has  sddom  seen  many  on  the  part  he  is  about  to  plant.  He  encloses  it, 
however ;  and  no  sooner  is  this  done,  than  from  its  quietness  it  becomes  the 
resort  of  hares  and  rabbits,  which  it  was  not  before,  while  it  was  pastured, 
and  in  the  hands  of  a  farmer.  It  is  enclosed,  howeyer,  and  of  coarse  he 
must  plant  it.  This  he  does,  and  not  many  months  afterwards  he  finds 
the  stems  of  his  oak  trees  stripped  of  their  bark,  and  the  tops  of  his  larch 
eaten  ofi*,  and  this  goes  on  day  after  day,  while  the  forester  looks  on  help- 
lessly; for  although  he  complain,  his  voice  is  not  much  attended  to, 
because  the  gamekeeper  protests  that  there  are  few  hares,  if  any,  in  the 
enclosure,  knowing  that  his  employer  is  desirous  he  should  have  a  good 
stock  to  shoot  at  when  a  day's  sport  is  wanted  by  his  master's  Mends. 
But  we  have  said  enough  on  this  subject,  and  shall  conclude  by  stating, 
that  if  these  pests  were  altogether  destroyed  from  the  country,  planting 
operations  would  not  cost  nearly  so  much  as  they  generally  do,  and  their 
results  would  be  vastly  more  satisfactory. 


CHAPTER    VL 

SECTION  I. THE  NATURE  AND  PRACTICE  OP  PRUNING  HARDWOODED  TREES. 

926.  Fob  several  years  past,  many  conflicting  opinions  relative  to  the 
pruning  of  forest  trees  have  been  issued  in  some  of  the  periodicals  of 
the  day ;  which  opinions,  I  believe,  have  had  more  a  tendency  to  darken 
the  point  referred  to,  than  to  throw  light  on  it.     Many  have  recommended 
pmning  as  an  operation  eminently  favourable  to  the  health  of  forest  trees  ; 
many  more  doubt  this  ;  and  as  many  more  aflSrm  that  pruning  ought  not 
to  be  practised  at  all :  and  each,  as  he  advocates  his  own  peculiar  system 
of  management,  gives  an  instance  of  some  plantation  he  has  had  under  his 
care,  as  undeniably  illustrating  the  advantages  of  the  system  he  recom- 
mends.   Now,  all  the  diversity  of  opinion  arises  from  the  want  of  a  pro- 
perly extended  knowledge  of  the  science  of  vegetable  physiology  in  the 
case  of  those  who  generally  practice  pruning,  and  from  a  proper  application 
of  it  to  the  subject  in  question.    A  man  of  sound  views  and  extensive 
experience  comes  to  find  that  no  particular  rule  can  be  laid  down  to  answer 
the  pruning  of  trees  in  all  cases.    He  finds  out  that  pruning  in  some  cases 
is  proper,  and  in  others  improper ;  but  the  untaught  and  inexperienced 
man,  who  wishes  to  be  instructed  in  the  art  of  pruning,  when  he  sees  one 
XQiUi  strongly  recommend  it  in  all  cases,  and  another  as  strongly  urge  its 
not  being  practised  in  any,  is  brought  to  a  stand.     He  becomes  bewildered, 
and,  knows  not  how  to  proceed  ;  he  is  not  able,  from  deficiency  of  know- 
ledge and  experience,  to  determine  whether  in  his  own  case  he  should  prune 
or '  Jiot.    Now,  the  only  way  reasonably  to  confirm  the  mind  upon  this 
important  point  is,  not  to  lay  any  particular  stress  upon  any  particular 
exATXiple  that  may  be  given,  but  to  examine  the  true  nature  of  the  art  of 
prnning,  and  the  tendency  it  has  to  improve  or  retard  the  healthy  develop- 
ment; of  trees  in  various  situations.     In  short,  in  order  to  a  right  under- 
jsta-nding  of  the  nature  of  pruning  as  applied  to  forest  trees,  attention  must 
fee  paid  to  its  effects  upon  trees  under  every  variety  of  circumstances.     I 
coxiisider  it  proper  that  every  proprietor  of  plantations  should  be  able  to 
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judge  for  himself  in  the  matter  of  pruning,  and  to  detect  proper  from 
improper  pruning.  And  to  this  end  I  shall  enter  minutely  into  detail 
under  this  head,  and  give  a  distinct  statement  of  my  reasons  for  doing  it 
in  one  case  and  not  in  another.  But  before  doing  this,  it  wHl,  I  think,  be 
proper  first  to  examine  the  eflfects  that  the  amputation  of  a  branch  from 
a  tree  has  upon  its  constitution :  such  previous  knowledge  will  prepare 
the  mind  for  a  better  understanding  of  the  true  nature  of  pruning  as  it  is 
generally  practised  among  intelligent  foresters. 

927.  A  tree,  through  the  agency  of  its  roots,  draws  nourishment  fit)m 
the  earth  into  which  these  enter,  chiefly  in  a  state  of  solution  in  water ; 
which  liquid  nourishment,  or,  as  it  is  generally  termed,  the  sap,  ascends  the 
trunk  through  the  longitudinal  vessels  or  pores  ;  from  which,  again,  each 
branch  or  limb  of  the  tree  is  supplied  in  succession.  The  body  or  trunk  of 
a  tree  forms  one  bundle  of  longitudinal  tubes,  through  which  the  sap 
ascends  from  the  roots  to  the  branches.  From  this  bundle  each  separate 
branch  is  supplied  by  its  own  separate  line  of  tubes  ;  or,  which  is  the  same 
thing,  each  particular  root  of  a  tree  has  to  draw  nourishment  from  the  soil 
to  supply  its  own  particular  branch  ;  and  the  communication  between  these 
two  points  is  maintained  by  a  particular  set  of  vessels  in  the  trunk  of  the 
trea  The  watery  part  of  the  sap,  when  it  ascends  into  the  leav^  is  for 
the  most  part  given  off  by  them  in  the  form  of  perspiration  ;  that  which 
remains  at  this  point  undergoes  a  change  previous  to  its  descent  in  &6 
form  of  proper  woody  matter,  which  change  is  effected  by  the  leaves 
inhaling  carbonic  acid  and  other  gases,  which  enter  into  the  oompositimi 
of  the  returning  sap  ;  and  in  this  manner  there  is  a  continual  drcnlation 
of  the  sap  in  the  tree — ^the  roots  drawing  in  and  supplying  the  whole  wiA 
moisture,  which,  when  it  is  raised  to  the  leaves,  undergoes  a  chemical 
change,  and  is  returned  in  the  form  of  proper  woody  matter.  The  practical 
deduction  to  be  drawn  from  this  is,  that  every  branch  growing  out  of  the 
main  body  of  a  tree  is  by  nature  meant  to  act  as  a  laboratory,  in  whidi 
woody  matter  is  prepared  and  returned  for  the  joint  supply  of  itself  and  the 
body  of  the  tree.  From  this  we  are  bound  to  conclude,  that  when  we  cut 
a  branch  from  a  tree  we  take  away  from  it  the  means  of  supplying  it  with 
a  certain  proportion  of  woody  matter  for  its  enlargement ;  and  this  is, 
indeed,  the  case  with  pruning  in  all  cases  of  the  operation.  But  imcfer 
good  management  in  pruning,  this  depriving  of  a  tree  of  its  due  means  of 
nourishment  is  only  temporary  ;  and  in  one  or  two  years  after  the  operation 
has  been  done,  and  when  the  tree  operated  upon  has  had  ita  growth  pro- 
perly directed,  the  increase  of  timber  is  at  once  remarkable,  as  comj^red 
with  others  of  the  like  nature  and  age  which  had  not  been  pruned,  or  with 
others  which  had  been  unscientifically  managed. 
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928.  When  a  large  branch  is  cut  off  immediately  firom  the  body  or  trunk 
of  a  large  ti^ee,  the  usual  sap  which  supplied  it  in  its  ascent  from  the  roots, 
will  be  stopped  short,  and  for  a  time  will  ooze  out  at  the  cut  part.  In  a 
short  time,  however,  the  sap,  as  it  rises  in  those  vessels  of  the  trunk  which 
formerly  supplied  the  branch  taken  off,  becomes  stagnated,  and  causes  rot 
in  that  part,  which  can  never  be  the  case  while  the  branch  remains  to 
draw  up  and  prepare  the  sap  in  its  leaves;  and  this  is  the  case  in  all 
instances  of  large  branches  cut  from  large  treea  But  in  the  case  of  a 
branch  being  thus  cut  from  a  young  sapling  in  a  rapidly  growing  state, 
the  tree  is  not  injured,  but  improved ;  the  sap  of  the  plant  being  in  such 
a  vigorous  state  that  rot  cannot  take  place.  Now,  the  practical  de- 
duction to  be  drawn  from  this  is,  that  the  amputation  of  a  large  branch 
immediately  from  the  body  of  a  large  tree,  instead  of  being  favourable  to 
its  health  and  value  as  timber,  has  quite  the  contrary  effect.  I  say,  imme- 
diately from  the  body  of  the  tree,  because  the  cutting  off  of  a  part  of  a 
branch  is  by  no  means  injurious  to  the  health  of  a  tree  ;  but,  on  the  con- 
trary, when  part  of  a  large  branch  is  cut  off,  the  flow  of  sap  to  that  part  is 
checked,  and  the  body  or  trunk  of  the  tree  is  in  proportion  enlarged. 

929.  In  Professor  lindley's  Theory  and  Practice  of  Horticulture,  there 
are  some  paragraphs  so  much  to  the  point  on  this  subject,  that  I  think  it 
right  to  bring  them  under  the  notice  of  the  forester  here.  In  the  work 
referred  to  the  Dr  states  :  "  The  quantity  of  timber  that  a  tree  forms,  the 
amount  and  quality  of  its  secretions,  the  brilliancy  of  its  colours,  the  size  of 
its  flowers,  and,  in  short,  its  whole  beauty,  depend  upon  the  action  of  its 
branches  and  leaves,  and  their  healthiness.  The  object  of  the  pruner  is  to 
diminish  the  number  of  leaves  and  branches ;  whence  it  may  be  at  once 
understood  how  delicate  are  the  operations  he  has  to  practise,  and  how 
thorough  a  knowledge  he  ought  to  possess  of  all  the  laws  which  regulate 

,the  action  of  the  organs  of  vegetation.  If  weU  directed,  pruning  is  one  of 
the  most  useful,  and,  if  ill-directed,  it  is  among  the  most  mischievous, 
operations  that  can  take  place  upon  a  plant.  The  object  of  pnming  is 
either  to  influence  the  production  of  flowers  and  fruit,  or  to  augment  the 
quantity  of  timber." 

''  Pruning  is  nothing  less  than  the  removal  of  leaves.     To  cut  off  a 
branch  in  summer  is  evidently  so ;  and  if  the  branch  is  naked,  still  its 
x^emoval  is  the  destruction  of  the  part  from  which  leaves  would  have  been 
.produced  had  it  been  permitted  to  remain/' 

"  Prune  not  at,  all  should  therefore  be  the  maxim  of  the  forester.  Plant 
iJiickly,  thin  constantly,  stop  carefully,  and  leave  the  rest  to  nature*  But 
-cmfortunately  it  does  not  happen  that  he  who  plants  well  always  thins  con- 
stantly ;  it  is  still  more  rare  that  stopping  is  thought  of ;  and  so  a  maxim, 
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one  of  the  soundest  in  the  whole  system  of  forestry,  cannot  be  observed. 
Hence  pruning  may  be  regarded  as  a  necessary  evil,  to  which  the  wise 
must  submit  because  of  the  ignorant ;  the  careful  to  cure  the  evils  inflicted 
by  the  careless." 

930.  During  my  practice  as  a  forester,  I  have  had  extensive  opportmuty 
of  observing  the  nature  and  quality  of  full-grown  timber  as  it  has  been 
aflTected  by  different  kinds  of  management  in  the  way  of  pruning.  Having 
seen  much  timber  of  all  ages  cut  up  for  different  purposes  at  saw-nulls,  I 
have  had  occasion  invariably  to-  observe  a  practical  truth,  that  wherever 
branches  of  above  four  inches  in  diameter  at  their  base  had  been  cut  from 
the  trunk  of  the  tree,  the  wood  for  a  considerable  way  under  that  part 
which  had  been  so  pruned  was  worthless,  and  of  a  black  colour.  Where 
much  cutting  of  large  branches  had  taken  place  in  one  individual  tree,  I 
have  always  found  such  a  tree  to  be  scarcely  fit  for  any  valuable  purpose 
whatever  when  it  came  to  be  cut  up.  Where  the  pruning  had  been  done 
a  considerable  number  of  years  before  the  tree  was  cut  down  for  use, 
the  wounds  upon  the  surface  were  not  easily  observable ;  in  fact,  snch 
trees  often  appear  sound  to  outward  appearance  ;  but  when  the  bark  and 
outer  covering  of  sap-wood  is  removed,  the  pruned  part  is  at  once  observ- 
able, and  the  vessels  leading  from  it,  down  to  the  roots,  are  generally  found 
soft  and  of  a  black  colour. 

On  the  other  hand,  I  have  always  had  occasion  to  observe,  that  in  the 
cutting  up  of  trees  which  had  not  had  their  large  branches  cut  off  dose  by 
the  trunk,  the  timber  was  of  good  quality,  and  sound  throughout,  except- 
ing where  extreme  old  age  had  caused  natural  decay  ;  and  of  the  truth  of 
this  I  am  perfectly  convinced.  Therefore,  I  urge  every  proprietor  of  plan- 
tations, never,  as  he  values  their  health  as  timber,  to  cut  clean  from  the 
boU  of  a  tree  a  branch  which  is  more  than  four  inches  in  diameter  at  its 
base,  and  of  this  size,  only  if  the  tree  from  which  it  is  removed  is  Luge, 
and  in  full  health. 

931.  Having  now  pointed  out  the  effects  the  amputation  of  a  branch 
from  the  trunk  of  a  tree  has  upon  its  constitution,  I  next  proceed  to  detail 
the  method  which  ought  to  be  practised  with  pruning  operations  in  all 
cases.  And  in  order  to  a  right  understanding  of  this  most  important  point 
in  arboriculture,  I  shall  bring  under  consideration  the  pruning  of  trees,  from 
the  time  they  are  planted  out  from  the  nursery,  to  that  of  their  full  growth 
in  the  forest,  under  every  variety  of  circumstances,  as  I  have  had  occasion 
to  observe  them.. 

932.  Many  foresters  are  in  the  habit  of  closely  pruning  all  young  hard- 
wood trees,  particularly  elms  and  oaks,  when  they  are  newly  taken  from 
the  nursery  grounds,  and  preparatory  to  planting  them  out  in  the  forest ; 
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which  close  praning  is  most  injurious  to  the  health  of  all  young  trees  when 
newly  lifted  from  the  ground.  The  system  generally  practised  by  foresters 
in  this  case  is,  to  cut  off  clean  to  the  main  stem  all  strong  branches,  and 
only  leave  a  few  small  twigs  near  the  top  of  the  plant,  with  the  view  of 
drawing  up  the  sap.  The  natural  consequences  of  such  a  cutting  off  of  all 
the  stronger  branches  from  a  young  tree  are,  that,  when  the  sap  ascends  in 
the  plant  in  the  spring,  it  is  arrested  at  the  wound  where  the  first  or  lowest 
branch  was  taken  off,  and  escapes  from  the  cut  part  by  evaporation.  It 
being  thus  arrested,  there  is  a  natural  effort  made  by  the  plant  to  produce 
young  shoots  and  leaves  at  this  point,  in  order  to  convert  the  sap  into 
proper  woody  matter ;  consequently,  we  almost  always  find  a  few  young 
shoots  made  the  first  season  immediately  under  the  part  where  the  lower 
strong  branch  was  taken  from  the  plant,  while  all  the  rest  of  the  young 
tree  above  this  growth  of  young  shoots  dies — the  sap  not  rising  to  carry 
on  life  above  the  part  where  the  new  shoots  spring  out.  Even  if  the  sap 
should  not  be  all  arrested  at  the  point  referred  to,  the  part  above  it  remains 
in  a  sickly  and  unhealthy  state  ;  while  the  young  shoots  produced  lower 
down  draw  all  the  nourishment  to  themselves,  and  ultimately  form  a  dis- 
,  torted  unshapely  plant,  unless  it  be  carefully  attended  to,  by  giving  somie 
one  of  the  shoots  the  preference,  and,  cutting  away  all  the  rest,  allowing  it 
to  become  the  top. 

933.  The  proper  manner  of  proceeding  with  the  pruning  of  forest  trees, 
as  they  are  newly  lifted  from  the  nursery,  and  preparatory  to  planting 
them  out,  is  to  shorten  all  the  larger  branches  that  have  the  appearance 
of  gaining  strength  upon  the  top  or  leading  shoot  of  the  young  tree.     This 
shortening  of  the  larger  branches  ought  to  be  done  ih  such  a  manner  as 
to  leave  only  from  one-half  to  one-third  of  their  whole  length  remaining, 
with,  if  possible,  a  few  small  twigs  upon  it,  in  order  thee  more  readily  to 
elaborate  the  sap  as  it  rises  in  the  spring ;  and  in  this  state  the  young 
trees  may  be  planted  with  the  greatest  assurance  of  success.    The  great 
advantage  of  this  method  of  pruning  young  trees  is,  that  when  the  sap 
rises  in  them,  the  first  summer  after  planting,  there  being  a  regular 
supply  of  small  proportionable  branches  along  the  main  stem,  leaves  are 
formed,  and  sap  is  drawn  up  regularly  to  every  part  of  the  tree,  conse- 
quently, the  tree  maintains  an  equal  vigour  throughout.     Were  all  the 
branches  left  upon  the  young  trees,  the  roots,  from  the  effects  of  removal, 
i^vould  not  be  able  to  supply  the  whole  with  due  nourishment ;  and  the 
consequence  would  very  likely  be,  that  the  plants  would  die  down  to  the 
ground-level,  from  which  part  of  the  trees  numerous  yoimg  shoots  would 
issue,  much  in  the  same  manner  as  they  do  from  the  cut  part  of  those  trees 
-which  have  been  over-pruned. 
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934.  It  is  now  a  well-ascertained  truth  among  all  practical  foresteis, 
that  when  a  young  tree  is  in  a  vigorous  state  of  growth,  and  the  wood  M 
of  sap,  previous  to  its  having  made  any  heartwood,  any  branch  mayl)e 
taken  off  without  doing  the  least  injury  to  it.  It  is,  therefore,  just  at  tUs 
stage  of  the  existence  of  a  tree  that  it  can  with  certainty  be  made  to  do 
well  or  otherwise  according  as  it  is  attended  to — to  give  the  top  the  lead  in 
the  growth — ^to  check  the  stronger  branches — ^and  to  give  the  tree  that 
shape  it  may  be  desired  it  should  have  when  it  attains  full  age. 

935.  When  young  hardwood  trees  have  been  pruned  in  the  manner 
above  recommended,  and  after  they  have  been  planted  and  grown  in  tbeii 
permanent  situation  for  the  space  of  three  or  four  years,  they  will  by  that 
time  have  established  themselves  properly  in  the  ground ;  which  circum- 
stance is  known  by  their  putting  forth  considerable  shoots  of  young  wool 
At  this  stage  of  their  growth  it  will  be  necessary  to  go  over  them  all  with 
the  pruning-knife,  and  cut  close  to  the  main*stem  or  trunk  all  the  parts  of 
the  branches  that  were  formerly  shortened,  and,  at  the  same  time,  to 
shorten  back  all  other  branches  that  may  have  gained  strength,  or  may 
have  the  appearance  of  gaining  strength,  upon  the  top  or  main  shoot    But 
it  should  be  particularly  observed,  that  this  pruning  ought  never  to  be 
allowed  to  be  done  until  the  young  trees  have  decidedly  established  them- 
selves in  the  ground,  and  are  in  a  vigorous  healthy  state  of  growth.    At 
the  same  time,  any  unhealthy  plant  which  may  not  have  succeeded  well, 
should  be  cut  over,  when  it  will  soon  rise  up  with  renewed  vigour. 

936.  I  have  now  given  a  statement  of  the  manner  of  proceeding  with 
pruning  operations,  in  the  case  of  young  trees  about  to  be  planted  out  mto 
the  forest ;  and  also  the  treatment  they  ought  to  receive  after  being  three 
or  four  years  established  in  the  ground.    There  may,  however,  be — and, 
indeed,  too  often  are — cases  where  hardwood  trees,  while  young,  have  been 
entirely  neglected.     It  will  now  be  proper  to  consider  the  treatment  that 
such  ought  to  receive.    I  shall  first  suppose  that  we  have  to  do  with  a 
plantation  of  young  hardwood  trees,  which  had  received  no  pruning  at  all 
previous  to  being  planted  ;  and  I  shall  further  suppose,  that  the  trees  are 
oaks,  and  of  five  or  six  years'  standing  in  the  forest  grounds.     On  exam- 
ining the  state  of  young  hardwood  trees  of  this  description,  it  will  be  ob* 
served,  if  the  situation  be  an  exposed  one,  that  the  greater  part  of  them 
have  died  down  to  the  part  resting  upon  the  surface  of  the  ground,  and 
that  from  this  part  a  number  of  branches  have  issued,  each  contending 
for  the  lead  in  the  growth.     In  such  a  case  as  this,  no  time  should  be  lost 
in  giving  the  strongest  and  most  healthy  shoot  the  preference,  and  cutting 
away  all  the  rest,  as  well  as  the  dead  part  of  the  tree  nearly  by  the  ground, 
or  at  least  down  to  the  part  where  the  young  shoots  issue.    Prune  up  the 
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shoot  intended  to  be  left  for  the  future  tree,  by  taking  off  all  the  stronger 
branches  clean  to  the  stem ;  and  in  this  manner  go  over  every  young  tree 
in  the  plantation,  always  choosing  the  most  healthy  shoot  for  the  future 
tree,  and  one  which  appears  to  have  naturally  a  good  balance  of  branches^ 
with  the  leader  or  top  shoot  strong  in  proportion  to  the  rest. 

937.  I  shall  again  suppose  a  plantation  of  oaks,  of  the  same  age  as  the 
one  above  alluded  to,  but  the  trees  in  which,  instead  of  having  been  planted 
without  pruning,  have  been  pruned  too  severely  when  lifted  from  the 
nursery  ground,  and  previous  to  being  planted.  The  treatment  in  this  case 
must  in  every  respect  be  the  same  as  in  the  former ;  that  is,  all  the  dead 
wood  should  be  cut  away  immediately  above  the  point  from  which  the 
young  shoots  issue  ;  and  the  strongest  and  most  healthy  shoot  being  fixed 
upon  for  the  future  tree,  it  must  be  properly  pruned  up,  by  taking  off  all 
the  stronger  branches,  and  shortening  the  rest  of  the  shoots.  But  in  a 
ease  of  this  nature,  where  the  trees  had  been  over-pruned  previous  to  their 
being  planted,  there  is  often  more  difSculty  in  making  choice  of  a  good 
young  shoot,  than  where  no  pruning  at  all  had  taken  place.  This  arises 
from  the  young  shoots  springing  from  the  main  stem  in  a  horizontal  man- 
ner,  and  that,  too,  very  often  a  considerable  way  up  the  stem.  In  a  case  of 
this  nature,  where  a  proper  leading  shoot,  rising  perpendicularly,  cannot  be 
got,  the  only  way,  and  the  method  I  always  follow,  is  to  cut  the  main  stem 
by  the  surface  of  the  ground,  and  allow  a  set  of  new  shoots  to  rise  up. 
The  chance  generally  is,  that,  when  the  tree  is  thus  cut  down,  all  the  new 
dhoots  will  rise  in  an  upright  position,  and  a  choice  can  be  afterwards 
made :  but  wherever  a  proper  leading  shoot  can  be  had,  let  it  be  chosen, 
although  it  come  away  rather  far  up  upon  the  stem.  If  it  rise  perpendi- 
cularly, and  the  plant  be  in  a  vigorous  healthy  state  of  growth,  it  will 
succeed  weE  This  sort  of  work  should  be  done  in  the  spring  months, 
so  that  the  growth  may  set  in  immediately  after  the  operation  is  per- 
formed. 

938.  It  very  often  happens  that  a  forester,  upon  entering  a  new  situation, 
finds  that  the  several  plantations  which  are  put  under  his  management 
hare  been  hitherto  much  neglected :  he  finds  that,  in  many  cases,  pruning 
is  absolutely  necessary,  but  he  is  at  a  stand  to  know  how  to  proceed.  If 
he  be  a  man  possessed  of  only  small  information  on  the  subject,  and  one 
who  has  not  had  much  practical  experience,  he  is  very  apt  to  go  wrong  in 
a  case  of  importance.  He  looks  upon  the  trees  before  him,  and  is,  no 
doubt,  aware  that  pruning  is  necessary  to  their  health  ;  but,  in  consequence 
of  some  particular  circumstance  connected  with  the  trees  with  which  he 
has  to  deal,  he  finds  much  difficulty  in  making  up  his  mind  as  to  the  man- 
ner in  which  he  ought  to  proceed.     If,  however,  he  should  be  a  man  of 
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considerable  knowledge,  and  who  has  had  extensive  practice,  he  will  look 
back  upon  his  former  experience,  and  consider  where  and  when  he  had  to 
deal  with  a  case  resembliag the  one  that  maybe  before  him.  If  he  has, he 
will  review  the  manner  in  which  he  went  to  work  in  it ;  and,  at  the  same 
time,  he  will  consider  the  consequences  that  attend  such  operations,  whether 
these  were  beneficial  or  not ;  and,  in  all  cases,  he  will  endeavour  to  go?em 
his  conduct  in  pruning  operations  by  the  result  of  his  past  experienceL 
Whatever  method  of  operations  he  has  known  to  succeed  well,  he  will  put 
again  in  practice,  according  as  the  nature  of  the  case  may  require ;  and 
whatever  method  he  has  found  to  have  been  followed  by  injurious  effects, 
he  will  avoid,  except  in  particular  cases,  where  he  is  aware  it  would  answer 
the  end  desired. 

939.  With  regard  to  the  pruning  of  forest  trees  generally,  all  would  be 
simple  and  well,  provided  a  distinct  practical  rule  were  attended  to,  both 
by  proprietors  and  foresters,  for  the  rearing  up  of  plantations  at  every  stage 
of  their  growth ;  but  in  practice,  the  case  is  almost  always  the  contraty. 
No  distinct  practical  rules  being  adhered  to  among  foresters  as  a  body, 
one  goes  to  work  in  one  way,  and  another  in  a  contrary  way,  in  the  same 
piece  of  work  ;  and  in  the  manner  of  doing  the  work  all  depends  upon  the 
knowledge  and  practical  experience  of  the  man.    A  man  of  high  intelli- 
gence in  his  profession,  and  of  sound  practical  experience,  finds  out  for 
himself  what  ought  to  be  done,  and  guides  himself  in  the  execution  of  his 
work  accordingly  ;  but  the  man  of  small  knowledge  and  experience,  unless 
he  has  some  definite  rule  laid  down  to  guide  him,  will  go  to  work  merely 
under  the  direction  of  his  own  judgment,  whether  that  may  be  right  or 
wrong ;  and  if  his  master,  the  proprietor,  has  not  himself  a  knowledge  of 
how  the  work  ought  to  be  done,  matters  will  often  go  very  far  wrong 
indeed ;  even  so  much  so,  that  the  greater  part  of  the  plantations  upon  an 
estate,  if  not  ruined,  are  made  of  very  little  value.     We  very  frequent^ 
see  plantations  upon  an  estate  over-pruned,  while  those  upon  a  neighboll^ 
one  are  not  pruned  at  all ;  which  at  once  points  out  the  bad  management 
that  exists  relative  to  forest  operations  in  general. 

940.  In  one  place  where  J  acted  as  assistant-forester,  I  had  a  most  con- 
vincing proof  of  the  want  of  a  practical  rtde  among  foresters  as  a  body 
relative  to  pruning,  and  which  told  me  at  once  that  they  have  hitherto 
acted  in  such  matters  more  according  to  their  own  private  judgment  than 

upon  any  well-founded  scientific  rules.     When  I  went  to  B as  under 

forester,  I  found  the  head  forester  an  old  man,  who  had  reared  up  most 
of  the  plantations  upon  the  estate ;  and  the  situation  being  in  a  high 
and  exposed  part  of  the  country,  he  had  never  either  pruned  or  thinned 
much ;  in  fact,  in  most  cases  pruning  had  never  been  practised  at  aQ, 
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from  the  idea  that  the  baring   of  the  trees  of  their  branches  would 

diminish  the  shelter  which  they  were  meant  to  produce.    Many  of  the 

plantations  consisted  principally  of  a  mixture  of  ash,  elm,  and  plane  trees ; 

and  from  the  circumstance  of  the  firs  having  been  cut  out  pretty  early, 

the  trees  were  low-set  and  spreading  in  the  habit  of  their  branches,  never 

having  been  much  drawn  up :  they  were  about  thirty  years  old.     Shortly 

after  I  went  to  this  place,  the  old  forester  died,  and  a  young  man  was 

appointed  in  his  place.     The  proprietor  wishing  to  have  his  plantations 

improved,  and  having  no  knowledge   of  how  the  work  ought  to  be 

done   himself,  he,  of  course,  left   the  whole  management   of  them  to 

his  forester.     The  new  forester   set  about   the  pruning   and   thinning 

of  some  of  the  plantations  at  once,  and  a  number  of  men  were  set  to 

accomplish  this.     I  was  appointed  one  of  the  pruners,  and  my  orders 

from  the  forester  were  to  prune  all  the  trees  left  standing  upon  the 

ground,  and  to  give  every  tree  a  clear  stem  to  one-half  its  entire  height. 

The  trees  being  generally  from  twenty-five  to  thirty 'feet  high,  we  gave 

each  tree  a  clear  stem  of  from  twelve  to  fifteen  feet  from  the  ground. 

In  doing  this,  we  had  often  to  cut  off  large  branches  from  the  boll  as 

thick  as  itself,  which  gave  the  trees  completely  the  appearance  of  having 

been  manufactured  artificially;  and,  having  been  very  thickly  set  with 

branches  all  along  the  trunks,  when  they  were  pruned  the  entire  trunk 

was  a  surface  of  wounds.     With  regard  to  the  tops  of  the  trees,  our 

orders  were  not   to  do  anything  excepting  where  two  or  more  tops 

appeared  to  strive  for  the  preference,  in  whic^  case  we  left  only  one, 

cutting  away  the  others.     Having  left  that  place  shortly  after  this  opera- 

tioa  of  pruning  had  taken  place,  in  five  years  after  I  went  to  visit  it, 

in  order  to  draw  for  my  own  private  instruction  a  lesson  of  experience, 

by  observing  the  effect   of  the  former  severe  pruning  upon  the  trees : 

the  consequence  was  exactly  that  which  I  anticipated  in  doing  the  work. 

On  looking  over  those  plantations,  the  ruin  of  which  I  had  assisted  in 

bringing  about,  I  felt  sorry  to  think  that  gentlemen  should  be  imposed 

upon  by  inexperienced  men.    All  along  the  boles  of  the  trees,  and  about 

the  wounds  which  had  been  made  in  the  cutting  off  of  the  large  branches, 

young  shoots  had  sprung  out.    The  trees  were  generally  now  hide-bound, 

from  having  been  suddenly  exposed  and  the  atmosphere  cooled  about  them. 

The  'trunks  had   scarcely  increased  anything  in  girth  since  they  were 

pruned,  and  the  top  branches  had  made  little  or  no  wood.    The  trees,  gene- 

xally  speaking,  were  ruined  in  their  health,  and  all  hope  of  their  recovery 

-vras  gone.    From  this  example,  I  had  indeed  a  lesson  of  experience  for  my 

:^iitare  guidance,  and  I  have  detailed  it  here  in  order  that  it  may  be  a  lesson 

others  also.    The  question  now  comes  to  be,  whose  mismanagement  had 
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been  the  cause  of  ruin  in  the  case  alluded  to  ?    Whether  was  the  blame 
attributable  to  the  old  forester,  who  neglected  to  prune  and  tnun  up  the 
trees  as  he  ought  to  have  done,  or  to  the  young  man  who  succeeded  him, 
and  pruned  them  without  due  consideration   and  experience?     In  m; 
opinion  they  were  both  to  blame ;  for,  had  the  old  forester  pruned  and 
thinned  in  due  time,  all  would  have  been  well  in  the  end ;  and  had  the 
young  forester  had  more  knowledge  and  been  more  cautious,  and  pnined 
and  thinned  gradually,  all  might  have  been  well  also.     The  practical  troth 
that  I  wish  to  enforce  from  this  instance  of  mismanagement  is,  that  in 
every  forester  great  caution,  combined  with  sound  practical  experience  and 
reflection,  are  necessary  before  he  commences  to  thin  or  prune  any  plant- 
ation.    From  the  temporary  nature  of  the  crops  which  they  raise,  althou^ 
the  gardener  or  farmer  mismanage  any  of  their  crops,  all  can  be  redeemed  in 
the  course   of  another  year;  but  in  the  case  of  mismanagement  in  a 
forester,  the  work  of  past  years  is  lost,  and  thirty  or  forty  years,  with  a 
considerable  outlay  of  extra  money,  may  possibly  not  be  sufficient  to  redeem 
what  is  put  wrong. 

941.  Having  given  the  above  example  of  mismanagement,  in  order  to 
point  out  the  necessity  of  using  caution  in  entering  upon  pruning  opera- 
tions, I  shall  now  proceed  to  give  a  few  examples  of  the  manner  in  which 
I  have  gone  to  work  in  similar  cases  of  neglected  plantations  ;  and  I  am 
convinced  that,  wherever  plantations  have  been  neglected  as  to  pruning, 
if  they  are  under  thirty  years  old,  they  may,  if  Mealt  with  as  I  shall 
here  point  out,  be  recovered,  so  far  as  to  make  profitable  timber  trees^ 
although  probably  not  to  that  extent  of  value  that  might  have  been 
expected  had  the  same  trees  been  properly  pruned  and  trained  up  in  their 
young  state. 

942.  When  I  went  to  act  as  forester  upon  the  estate  of  Amiston,  I 
found  that  many  of  the  hardwood  plantations  under  thirty  years  old  had 
never  been  pruned  at  all,  and  that  there  was  great  need  for  means  being 
used  as  quickly  as  possible  to  put  these  into  a  proper  state.  In  setting  about 
this  part  of  our  forest  operations,  I  determined  to  begin  with  the  younger 
part  of  the  woods,  as  being  most  likely  to  recover  quickly,  and  to  be  of  the 
most  value  ultimately,  if  taken  in  due  time,  and  to  go  on  with  the  proning 
of  the  older  districts  of  plantations  as  I  could  find  convenient  opportonily. 
Having  laid  down  this  principle  as  a  rule  of  procedure,  I  commenced  firsi 
upon  a  plantation  of  oaks,  about  twelve  years  of  age — ^which  plantation,  I 
saw,  had  never,  up  to  the  period  I  commenced  upon  it,  been  either  thinned 
or  pruned.  The  first  thing  I  did,  was  to  go  carefully  over  the  whole,  and 
examine  most  minutely  its  state,  observing,  in  a  particular  manner,  whether 
or  not  the  situation  was  exposed    Being  convinced,  from  the  general  bear- 


OF   PRUNING  HARDWOODED   TREES.  415 

ing  of  other  plantations  in  the  neighbourhood,  that  the  situation  was  rather 

sheltered  than  otherwise,  I  determined  upon  thinning  out  the  firs  pretty 

I    freely  from  among  the  young  oaks.    Having  done  so,  and  had  the  firs  all 

cleared  off  which  were  cut,  I  found  that  the  young  oaks  had  been  a  good 

deal  crushed  down  by  the  firs,  which  had  grown  veiy  freely  as  compared 

with  the  oaks ;  and  in  consequence  of  having  been  thus  crushed  down, 

many  of  the  latter  had  grown  strongly  to  side  branches,  and  not  to  height; 

but  wherever  the  oaks  had  had  free  top  room,  with  firs  rather  close  upon 

their  sides,  they  were  tall  plants,  and  generally  well  shaped.     The  average 

height  of  the  oaks  was  from  five  to  eight  feet ;  the  bark  of  the  trees  was 

clean  and  fleshy ;  and,  generally  speaking,  they  were  in  good  health.     In 

the  pruning  of  those  trees,  I  first  had  all  the  small  branches,  not  exceeding 

two-thirds  of  an  inch  in  diameter  at  their  base,  cut  from  the  stems,  and 

close  to  the  bark,  to  the  height  of  about  one-third  of  the  tree  in  each  case. 

Next,  all  branches  which  grew  upon  the  same  part,  with  a  diameter  at  base 

exceeding  the  last  mentioned,  I  cut  off  to  within  about  four  inches  of  the 

stem  from  which  they  proceeded,  leaving  the  bases  in  the  mean  time ;  and 

all  large  top  branches,  which  appeared  to  be  gaining  strength  upon  the 

leading  shoot,  I  shortened  down  to  nearly  one-half  of  their  whole  length  ; 

but  in  all  cases  where  two  top  shoots  appeared,  I  cut  one  of  then^  closely 

away,  always  leaving  the  one  which  appeared  to  be  the  most  healthy  and 

strong,  and  which  at  the  same  time  appeared  to  come  most  directly  from 

the  centre  of  the  system  of  the  trea 

But  I  must  observe  here,  that  in  the  pruning  of  a  young  hardwood 

plantation  all  the  trees  do  not  require  to  be  pruned  to  the  same  extent : 

in  many  instances  it  will  be  found  that  pruning  is  not  necessary  at  all ;  and 

so  it  was  in  the  case  of  the  plantation  I  am  referring  to.   Wherever  a  hard- 

-v^ood  tree  is  drawn  up  rather  closely  among  firs,  with  sufiicient  head-room, 

it  seldom  produces  many  side  branches,  but  will  grow  upwards  to  the 

light ;  therefore,  in  all  cases  of  pruning,  where  the  side  branches  upon  a 

young  tree  are  few,  let  such  remain,  and  merely  shorten  them  down  where 

they  are  long  and  slender.    Pruning  is  an  unnatural  operation,  and  ought 

airways  to  be  avoided  unless  absolutely  necessary;  that  is,  it  ought  to 

be    avoided  wherever  the  tree  does  not  produce  unnaturally  strong  side 

branches,  excepting  so  far  as  to  clear  from  branches  one-third  of  the  height 

of  tbe  tree  from  the  ground,  in  order  to  form  a  clean  trunk ;  and  even  upon 

this  part,  where  the  branches  are  large,  they  ought  to  be  taken  off  gradually, 

as  already  noticed.    Having  gone  through  this  plantation  in  the  manner 

abo'V'O  described,  I  allowed  it  to  remain  so  for  the  space  of  two  years ; 

-vrhen  I  again  went  through  it  a  second  time,  and  pruned  in  the  following 

manner  all  the  oaks  that  stood  in  need  of  it. 
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943.  Having  taken  out  a  few  more  of  the  firs,  whick  I  observed  were 
rather  encroaching  upon  the  young  hardwood,  and  having  ezaniined  the 
general  state  of  the  latter^  I  found  that  they  had  thriven  remarkably  wdl  i 
during  the  two  years  since  I  pruned  them.  From  being  relieved  of  a 
superfluous  and  unnatural  weight  of  side  branches,  they  were  growing  tall, 
and  in  a  generally  healthy  and  rapid-growing  state  ;  therefore,  seeing  this, 

I  cut  close  to  the  main  stem  or  part  which  formed  the  trunk,  all  those 
stumps  or  bases  of  the  branches  which  I  formerly  shortened  to  four  inches; 
and  in  regulating  the  tops  of  the  young  trees,  I  merely  shortened  such 
shoots  as  had  the  appearance  of  ultimately  gaining  strength  upon  the  main 
top  shoot.    With  regard  to  my  reason  for  not  having  cut  away  the  strong 
branches  from  the  main  stem  when  I  first  pruned  those  trees,  I  have  to 
observe,  that  had  I  cut  them  away  at  the  first  course  of  pruning  clean  to 
the  bark  of  the  trunk,  the  consequence  would  have  been  that  the  sap  of  t^e 
young  trees  in  its  ascent  would  have  been  arrested  at  the  cut  parts,  yomig 
sapling  shoots  would  have  been  formed  upon  the  stem  immediately  under 
the  cuts,  and  the  general  health  of  the  trees  would  have  been  injured  from 
the  sap  not  rising  unchecked  to  the  top  shoots.    These  evils  were  avoided 
simply  by  cutting  off  a  considerable  portion  of  each  large  branch,  and  leav- 
ing a  small  portion  of  each  upon  the  stem,  in  order  to  continue  the  regular 
flow  of  the  sap  to  that  part,  and  which,  from  being  partially  weakened  in 
the  branches,  was  proportionately  forced  to  flow  upwards  to  the  supply  of 
the  top  parts  of  the  trees.    After  this  had  taken  place,  the  stumps  were  cu^ 
away,  without  doing  any  injury  to  the  trees.     By  this  method  of  pruning 
off  parts  of  large  branches  from  a  tree,  I  have  often  brought  unhealthy 
trees  to  a  state  of  sound  health ;  and  as  soon  as  I  observed  that  such' 
trees  had  regained  their  health,  which  is  at  once  observable  by  their  making 
vigorous  shoots  of  young  wood  in  the  top  branches,  I  immediately  cut  away 
the  parts  of  the  branches  that  were  left,  when  the  wounds  were  soon  made 
up  by  the  extra  supply  of  proper  woody  matter,  which  increased  with  the 
health  of  the  trees.  This  cure,  however,  is  only  applicable  to  trees  in  a  young 
state:  I  have  succeeded  in  effecting  it  upon  trees  under  twenty  years  old. 

944.  After  pruning  the  oak  plantation  in  the  way  just  detailed,  I  next 
set  to  the  pruning  of  another  of  about  twenty  years'  standing.  This  otb^, 
also  of  oaks,  was  situated  in  a  rather  sheltered  part  of  the  estate ;  and  bom 
having  been  nursed  by  Scots  pine,  many  of  which  were  growing  when  1 
commenced  pruning  operations  there,  the  oak  trees  were  very  much  drawn 
up.  I  observed  that  the  oaks  had  never  been  either  thinned  or  pruned,  and 
consequently  the  trees  were  growing  virithin  four  feet  of  one  another  ;  thai 
being  the  distance  at  which  they  had  been  originally  planted.  As  the  situation 
was  a  sheltered  one^  I  thinned  out  a  few  of  the  Scots  pine,  and  also  &  few 
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of  the  inferior  oaks,  previous  to  commencing  to  prane.    When  I  had  those 
removed,  and  the  trees  standing  more  upon  their  own  weight,  I  saw  that 
they  were,  from  the  effects  of  having  been  drawn  up,  very  slender,  and  not 
able  to  stand  much  exposure  or  much  cutting  in  the  way  of  pruning, 
although  they  were  from  eight  to  fifteen  feet  in  height ;  I  therefore  only 
shortened  a  few  of  the  stronger  side  branches  below,  and  at  the  same  time 
shortened  a  few  top  branches  upon  each  tree  as  I  found  it  necessary,  in 
order  that  they  might  be  properly  balanced,  and  that  the  wind  might  not 
have  much  power  upon  them.     In  this  state  I  left  them  for  two  years, 
when  I  again  examined  the  trees,  and  finding  that  they  had  improved  in  a 
remarkable  manner,  I  again  set  to  work  and  gave  them  a  final  pruning.     I 
have  seldom  found  any  plantation  make  such  an  improvement  as  this  one 
did  during  these  two  years.     This  was  owing  to  the  gradual  manner  in 
which  I  thinned  out  a  few  trees,  and  cut  off  a  part  of  the  branches  as  a 
preparation  for  pruning.     This  is  what  every  forester  ought  particularly  to 
attend  to;  for,  had  I  foolishly  and  thoughtlessly  commenced  to  prune 
severely  at  first,  it  was  quite  possible  that  every  tree  in  the  plantation  might 
have  been  thrown  into  an  unhealthy  state, — ^which,  indeed,  I  have  more 
than  once  seen  done ;  but  by  having  gone  cautiously  to  work,  I  had  the 
satisfaction,  at  the  end  of  two  years  from  the  time  that  I  first  examined 
those  trees,  to  find  them  not  only  stiff,  healthy,  tall  trees,  but  in  a  most 
yigorous  state  of  growth  also.     I  now  pruned  them  upon  the  same  prin- 
ciple as  stated  in  the  former  case ;  that  is,  I  removed  off  all  the  branches 
to  one-third  the  height  .of  the  tree  in  each  case,  in  order  to  form  a  clean 
trunk ;  and  above  this,  among  the  top  branches,  I  merely  shortened  such 
as  had  the  appearance  of  gaining  strength  upon  the  top.     And  wherever 
two  distinct  tops  occurred  in  one  individual  tree,  I  cut  off  one,  always 
leaving  the  one  which  appeared  the  most  strong  and  healthy,  and  which 
issued  most  directly  from  the  centre  of  the  system  of  the  tree,  although  in 
many  cases  it  did  not  take  an  upright  direction ;  for,  let  it  be  observed,  an 
oak  tree  is  the  more  valuable  for  having  a  bend  in  its  form,  such  trees 
being  useful  in  ship-building.    I  very  lately  examined  the  condition  of  this 
plantation  on  the  estate  of  Amiston^  and  have  great  satisfaction  in  report- 
ing that  the  size  of  the  trees  at  the  age,  and  their  generaUy  sound,  healthy- 
state,  is  not  to  be  surpassed  by  any  plantation  of  oak  I  have  seen  since  I 
pruned  them, — fifteen  years   ago, — which  gives  me  full  confidence   in 
recommending  to  others  a  mode  of  pruning  which  was  of  so  much  benefit 
to  them. 

945.  In  the  pruning  of  all  young  trees,  any  branch  of  which  may  be  got 
at  by  a  man  standing  upon  the  ground,  which  branches,  generally  speaking, 
'Will  not  be  more  than  one  inch  in  diameter,  the  work  ought  to  be  done 

2  D 
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by  the  common  forest  pruning -knife.      (See  Fig.  126.)      This  is  not 
F  a  126  ^^^^  ^^^^  ^  hinge  between  the  blade  and  the  handle,  as  is  the 
case  in  common  pocket-knives,  but  the  blade  is  fixed  into  the 
handle.    The  blade  is  also  made  straight  in  the  face ;  that  is,  with- 
out any  hook  at  the  point,  as  is  the  case  with  garden-knives.    The 
forester,  in  working  with  this  knife,  when  he  has  no  occasion  to 
use  it,  puts  it  into  a  sheath  of  leather  hanging  by  his  side.     In  cat- 
ting off  any  branch  of  a  tree  from  its  stem  with  the  forest  pruning- 
knife,  the  operator  takes  hold  of  the  branch  with  his  left  hand  a 
little  forward  from  its  base,  and  eases  it  upwards,  and  ^t  the  same 
moment  he  applies  the  praning-knife  with  his  right  hand  to  the 
base  of  the  branch  to  be  cut  off,  cutting  it  upwards  in  the  same  line  && 
the  stem  of  the  tree-staking  care  not  to  enter  the  knife  upon  the  plane  of  the 
stem  of  the  tree,  but  a  little  upon  the  base  of  the  branch  to  be  cut  off,  say 
about  a  quarter  of  an  inch  upon  the  rise  of  the  wood  forming  the  base  of 
the  branch.     By  this  means  the  stem  of  the  tree  is  not  injured,  and,  at  the 
same  time,  the  damp  is  thrown  off  the  wounded  part     In  all  cutting  off 
whole  branches  immediately  from  the  stem  of  a  tree,  the  wounded  part 
should  be  made  perfectly  smooth,  paring  it  neatly  all  round  with  the  knife, 
which  should  be  kept  very  sharp.    When  the  work  of  lopping  off  a  branch 
is  finished,  the  part  will  have  the  appearance  as  represented  in 
Fig.  127  at  a ;  and  in  the  course  of  two  years  after  being  done, 
the  wounded  part  will  be  entirely  covered  over  with  young 
wood, — that  is  to  eay,  if  the  subject  is  in  full  health. 

946.  When  pruning  operations  are  done  upon  a  tree,  the 
branches  of  which  are  within  the  reach  of  a  man  standing  up<m 
the  ground,  but  which  are  too  large  for  being  easily  cut  off  by 
the  pruning-knife,  the  pruuing-saw  must  be  applied.     (See  Pig.  128.)     In 

all  cases  of  cutting  off  a  branch  with 

Fjo.  128,  -I  1  /» 

the  saw,  care  must  be  taken,  first,  to 


make  a  slight  cut  with  it  upon  the 
undor  part  of  the. base  of  the  branch 
to  be  taken  off,  say  about  half  an  iuch  deep  if  the  branch  be  three  inches 
in  diameter,  and  so  on  with  any  other  size  of  a  branch  in  proportion.  This 
L9  in  order  to  prevent  the  branch,  when  nearly  cut  through,  from  falling 
away  suddenly  and  tearing  away  the  bark  below  its  base  upon  the  stem, 
which  circumstance  sometimes  happens  with  careless  hands.  Care  should 
be  also  taken  to  pare  with  a  sharp  knife  all  the  wounded  surface  made  by 
the  saw,  which  is  always  rough.  By  attending  to  this,  the  damp  will  not 
be  so  apt  to  lodge  upon  the  wound. 

947.  Where  the  operator  cannot  reach  to  the  branch  to  be  taken  oflf^  and 


OF   PKUNING  HARDWOODED  TKEES.  419 

where,  of  course,  he  could  neither  use  the  pruning-knife  nor  the  saw,  the 

pruning-chisel  is  used. 

(See  Fig.  129.)    In  this       yp^  Tia.m, 

instrument,  the  handle  d     «  [^  ^J;;^,^;^;^ii;^^iiM^^^^M^^— ^a  <^ 
may  be  of  any  convenient         ^ 

length  to  suit  the  height  of  the  tree  to  be  pruned  ;  and  it  should  always  be 
made  of  a  piece  of  good  tough  well-seasoned  ash-wooA  In  using  the 
instrument,  the  operator  takes  hold  of  the  handle  with  his  left  hand,  and 
puts  the  sharp  face  of  the  instrument  a  to  the  under  part  of  the  base  of  the 
branch.  He  then,  with  a  mell  in  his  right  hand,  with  one  or  more  strokes 
upon  the  lower  end  of  the  handle  c,  which  has  an  iron  virl  or  ring  upon  it, 
forces  the  instrument  through  the  branch,  and  separates  it  from  the  stem  of 
the  tree.  In  the  act  of  doing  this,  care  should  be  taken  to  repeat  the 
strokes  lightly  when  the  branch  is  nearly  through  ;  because,  were  a  heavy 
stroke  of  the  mell  given  at  this  time,  the  instrument  might  be  forced  up- 
wards and  injure  the  stem  of  the  tree,  making  a  deep  cut.  When  it  is 
necessary  to  take  any  part  of  a  branch  off  which  may  be  considered  too 
long  and  not  in  balance  with  the  tree,  the  hooked  parts  of  this  instrument, 
b  b,  are  used.  They  are  kept  veiy  sharp  on  the  inside  ;  and  in  taking  off 
any  part  of  a  branch  with  them,  the  operator  pulls  the  instrument  suddenly 
towards  him,  by  which  means  a  pretty  large  branch  may  be  cut  very  quickly 
through.  In  using  the  pruning-chisel,  a  considerable  deal  of  practical  skill 
is  required ;  and  in  the  hands  of  a  practised  man,  it  is  a  most  effective 
instrument.  I  have  had  workmen  who,  with  a  single  stroke  of  the  face  a, 
upon  any  branch  three  inches  in  diameter,  could  force  it  through  in  a  clean 
and  neat  manner ;  and  of  course  this  was  in  favour  of  the  health  of  the 
tree  so  pruned ;  for  the  less  haggling  there  is  in  taking  off  any  branch  of  a 
tree,  the  less  is  it  injured,  and  the  more  healthy  is  the  result. 

948.  All  pruning  operations  should  be  done  in  the  spring  or  summer 

months,  observing  to  leave  all  maples  till  the  summer  season.     I  would  not 

advise  to  prune  any  after  the  1st  of  August,  for  after  that  time  the  motion 

of  the  sap  becomes  slower,  and  the  wounds  are  consequently  longer  in 

healing  up.     I  have  this  season  (1859)  pruned  extensively  from  the  end  of 

April  to  the  end  of  July,  and  have  found  the  results  most  satisfactory.     I 

observe  that  those  trees  which  were  pruned  in  May  and  June  heal  up  in 

their  wounds  much  faster  than  those  done  in  July  or  a  week  in  August. 

3f y  impression,  therefore,  is,  that  the  month  of  June  is  to  be  preferred  to 

Any  other  month  in  the  year  for  this  operation.     In  pruniDg  oak  trees 

in  the  month  of  June,  the  bark  can  be  taken  from  such  branches  as 

Are  of  any  size  ;  and  I  have  found  this  to  be  a  source  of  profit  in  forest 

xnanagement 
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SECTION  n. PRUNING  AS  APPLICABLE  TO  CONIFEROUS  TREES. 

94!9.  The  pine,  the  fir,  and  the  cedar,  but  especially  the  trees  of  the  two 
former  families,  from  their  natural  strong  tendency  to  shoot  upwards  in  the 
form  of  one  leading  stem,  with  comparatively  small  lateral  branches,  are 
seldom  found  to  require  any  such  pruning  as  is  generally  found  necessaiy 
for  trees  of  the  hardwooded  species.     But  even  in  such  specimens  of  the 
coniferous  trees  as  do  happen  to  grow  strongly  to  side  branches,  and  which, 
on  that  account,  require  to  be  checked  in  order  to  give  the  trees  a  moie 
upright  habit,  a  different  mode  of  the  operation  of  pruning  must  be  resorted 
to  from  that  generally  applied  to  the  hardwooded  sorts.     I  have  found 
that  the  amputation  of  healthy  limbs  from  trees  of  the  pine,  fir,  and  cedar, 
at  least  to  any  considerable  extent,  is  highly  injurious  to  the  health  of  the 
subjects,  from  the  wounds  bleeding  for  years  after  they  have  been  made, 
and  thus  causing  a  great  loss  of  the  sap.    A  live  branch  removed  from  the 
stem  of  a  young  oak  or  elm,  in  the  season  of  its  growth,  bleeds  very  little 
indeed,  and  the  wound  heals  up  shortly  after  ;  but  if  one  be  removed  from 
the  stem  of  a  pine  or  a  fir  at  any  season  of  the  year,  the  wounded  part  will 
continue  to  bleed  for  a  very  long  time;  and  in  many  cases  I  have  known  it 
not  to  heal  at  all,  but  to  cause  the  death  of  the  subjects.     In  pruning  coni- 
ferous trees,  therefore,  the  removal  of  live  branches  from  their  stems  should 
be  avoided. 

960.  Trees  of  the  pine  and  fir  tribes,  from  their  natural  tendency  to  con- 
gregate together  in  masses,  and  from  their  being  generally  planted  closdy 
in  our  artificial  plantations,  are  seldom  found  to  require  the  pruning-knife 
to  shorten  or  remove  their  branches,  as  from  these  being  checked  in  growth 
by  their  standing  close  to  one  another,  the  necessity  for  this  is  obviated. 

951.  Although,  however,  the  natural  tendency  of  these  tribes  is  to  grow 
in  masses,  and  although,  when  we  plant  them  under  such  conditions  as 
nature  would  seem  to  direct,  we  seldom  or  never  find  it  necessaiy  to  check 
their  branches  by  pruning ;  still,  when  they  are  grown  far  apart  from  one 
another,  as  is  the  case  in  the  greater  part  of  the  pinetums  of  this  countiy, 
they  naturally  send  out  such  strong  side  branches  as  to  deprive  the  leads, 
or  main  stem,  of  the  amount  of  sap  it  requires  to  enable  it  to  shoot  propor^ 
tionally  upwards ;  and  to  render  it  necessary  that  we  should  apply  some 
mode  of  pruning  to  check  this  overgrowth  of  the  branches. 

952.  From  the  fact  that  the  removal  of  live  branches  from  the  stems  of 
coniferous  trees  is  highly  injurious  to  their  health,  we  should  upon  no 
account  remove  such,  but  adopt  some  other  mode  of  pruning,  and  sacn  a 
mode  as  will  not  necessitate  the  amputation  of  limbs,  but  merely  act  as  a 
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check  upon  the  individual  branches  that  seem  to  strive  for  the  mastery 
with  the  leader  or  main  stem.  This  is  most  completely  done  by  merely 
stopping  the  points  of  the  too  luxuriant  branches. 

953.  Where,  then,  it  is  found  desirable  to  grow  specimens  of  coniferous 
trees,  singly,  and  so  far  apart  from  one  another,  or  from  other  trees,  as  that 
the  overgrowth  of  their  side  branches  cannot  naturally  be  checked  by  others 
standing  near  them,  the  points  of  the  branches  that  seem  to  grow  too  luxu- 
riantly should  be  pinched  off  with  the  fore  finger  and  thumb,  only  to  the 
extent  of  an  inch  or  two,  at  the  commencement  of  the  growing  season. 
This  attended  to  while  the  trees  are  young,  and  before  they  become  of  a 
confirmed  branchy  habit,  will  have  the  desired  efiect  of  checking  the  flow 
of  growth  to  such  large  branches,  and  of  throwing  a  proportionately  greater 
amount  of  the  sap  to  the  centre  of  the  system  for  the  benefit  of  their 
stema  This  is  all  that  is  necessary  in  order  to  gain  the  end  in  view« 
namely,  to  give  the  leading  stem  the  ascendancy  of  growth  over  the 
branches  ;  and  if  this  simple  treatment  of  the  branches  is  regularly  attended 
to  for  a  few  years,  the  specimens  so  dealt  with  may  be  made  to  assume  quite 
their  natural  characters. 

954.  As  a  rule,  the  more  healthy  and  vigorous  in  growth  any  tree  is,  the 
more  its  growth  is  naturally  directed  to  the  stem,  the  more  clothed  it  is 
with  proportionate  branches ;  and,  therefore,  the  less  necessity  there  is  for 
pruning.  This  rule  I  am  confident  in  stating  to  be  generally  applicable 
to  all  trees,  both  resinous  and  non-resinous,  I  maintain,  therefore,  that 
where  much  pruning  is  found  necessary  to  put  trees  into  a  proper  and 
natural  shape,  it  is  an  evidence  that  the  subjects  have  not  been  dealt  with 
according  to  the  natural  laws  that  regulate  vegetation,  and  that  their 
management  has  been  faulty.  This  of  course  may  arise  from  various 
causes,  but  chiefiy  from  unsuitable  soil,  from  wetness  in  the  subsoil,  and 
therefore  the  want  of  proper  drainage ;  and  from  planting  on  situations  not 
adapted  to  the  nature  of  the  trees. 

955.  I  have  for  some  years  adopted  the  mode  of  stopping  the  points  of 
the  strong  branches  of  my  specimens  of  the  newer  sorts  of  pines,  firs,  and 
cedars ;  but  I  never  do  it  except  in  such  cases  as  I  find  require  it  Where 
the  stems  take  the  lead  in  a  natural  and  decided  manner,  and  when  the 
branches  show  no  tendency  to  become  over  stroug,  nature  requires  no 
assistance,  but  performs  her  own  work ;  so  that  in  thus  recommending  to 
pmne  after  the  fashion  I  have  described,  I  mean  that  it  should  be  done 
only  when  necessary. 

956.  I  seldom  find  the  Scots  pine,  the  larch,  or  any  other  of  the  per- 
fectly hardy  species  of  coniferous  trees  require  any  assistance  in  this 
respect ;  but  I  frequently  find  it  necessary  to  assist  the  difierent  species  of 
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cedar,  and  the  newer  pines  and  firs ;  more  especially  where  I  have  them 
planted  on  somewhat  exposed  parts,  and  where,  consequently,  they  are  of 
comparatively  slow  growth.  Any  treatment  of  the  sort  is,  however,  only 
necessary  in  the  earlier  stages  of  the  trees.  If  they  are  attended  to  while 
young,  and  until  the  leaders  have  gained  the  ascendancy,  no  further  atten- 
tion is  wanted. 

957.  Another  point  which  falls  to  be  considered  here  in  reference  to  the 
pruning  of  coniferous  trees  is,  that  of  clearing  them  of  dead  branches.  In 
examining  our  pine  and  fir  plantations  in  this  country,  it  is  evident  that 
we  err  in  not  clearing  the  trees,  as  they  grow  up,  of  all  dead  branches— as 
they  die  and  become  useless  to  the  economy  of  the  trees.  The  leaving 
of  these  to  rot  upon  trees  is  injurious  to  the  health  of  all  classes  of 
them,  as  well  as  deteriorative  to  the  quality  of  their  timber,  inasmuch  as 
each  layer  of  young  wood,  as  it  is  annually  laid  on  the  stems,  encloses  in 
it  a  portion  of  the  bases  of  the  dead  branches,  which  never  can  aidhere 
with  the  healthy  wood,  but  remains  to  rot  and  to  injure  the  quality  of  the 
timber.  I  recommend,  therefore,  that  as  the  lower  branches  of  the  coni- 
ferous trees  gradually  die  out — and  in  plantations  they  always  do— thqr 
should  be  as  gradually  removed.  Were  this  attended  to,  our  woods  would 
not  only  present  a  more  pleasant  effect,  and  be  more  healthy,  but,  what  is 
of  perhaps  greater  importance,  would  be  more  valuable  in  their  timW  at 
all  stages.  Many  proprietors  I  know  have  done  this  for  years  past  in  all 
their  plantations,  both  hardwooded  and  others,  and  the  advantages  derived 
from  it  are  evident  on  the  crops,  compared  with  the  state  of  other  planta- 
tions of  similar  ages,  but  which  have  not  been  attended  to  in  this  respect 
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CHAPTER   VII. 

SECTION    I. THE   NATURE    AND   NECESSITY    OP    THINNING    PLANTATIONS. 

958.  Thinning  is  one  of  the  most  indispensable  operations  in  arbori- 
culture. The  right  understanding  of  its  nature  and  design  forms  one  of 
the  most  important  points  to  be  aimed  at  by  every  practical  forester. 

959.  The  object  which  ought  to  be  aimed  at  by  the  forester  in  the  act  of 
thinning,  is  the  regulating  of  the  trees  in  a  plantation  to  such  a  distance 
one  from  another,  and  that  in  such  a  manner  as  is,  from  well  observed 
facts,  known  to  be  favourable  to  the  health  of  each  tree  individually,  as  well 
as  to  the  general  welfare  of  the  whole  as  a  plantation. 

960.  In  order  to  grow  any  plant  to  that  size  which  the  species  to  which 
it  belongs  is  known  to  attain  under  favourable  circumstances,  it  is  neces- 
sary  that  it  have  space  of  ground  and  air  for  the  spread  of  its  roots  and 
branches,  proportionate  to  its  size  at  any  given  stage  of  its  growth.  Upon 
thlB  the  whole  nature  and  intention  of  thinning  plantations  rest. 

961.  It  is  much  to  be  regretted  that  there  does  not  exist,  both  among 
proprietors  and  foresters,  a  sounder  knowledge  upon  this  subject  than  there 
is.  I  have  frequently  seen  plantations  upon  a  high  situation  going  back 
from  having  been  injudiciously  thinned  ;  and  in  a  low  one,  I  have  as  often 
seen  them  doing  so  from  not  having  been  thinned  at  all.  Where  the  blame 
rested  I  know  not,  neither  is  it  my  business  to  inquire  into  that,  but  in  all 
such  cases  there  is  evidently  bad  management. 

962.  There  are,  indeed,  few  proprietors'  estates  in  Britain  upon  which 

there  is  not  considerable  room  for  improvement,  as  regards  the  thinning  of 

their  plantationa    There  is  a  decided  loss  of  timber,  as  well  as  shelter, 

nvhenever  plantations  are  made  too  thin  ;  and  there  is  also  equally  a  loss 

Inhere  they  are  not   sufficiently  thinned.      Wherever  plantations  have 

]*emained  long  in  a  close  state,  and  are  thinned  suddenly  and  severely, 

i^hich  I  term  injudicious  thinning,  they  are  at  once  cooled.     This  I  reckon 

equal  to  being  removed  a  few  degrees  of  latitude  further  north,  or  to  a* 

situation  a  few  himdred  feet  higher  than  the  original ;  and  the  natural 

oonsequence  is,  that  the  greater  part  of  the  trees  which  have  undergone 
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such  treatment,  become  what  is  generally  termed  hidebound  ;  the  bark  con- 
tracts, and  prevents  the  free  flow  of  the  sap,  consequently  it  stagnates  and 
breaks  out  into  sores  ;  the  trees  fail  to  make  wood ;  and,  in  fact,  the  whole 
plantation  falls  into  a  state  of  consumption,  and  declines  gradually.  I 
have  frequently  been  called  upon  to  examine  and  give  my  advice  relative 
to  what  ought  to  be  done  with  plantations  in  such  a  state  as  that  described 
above ;  and  wherever  I  have  found  plantations  above  thirty  years  old  to  be 
so,  and  to  have  stood  in  the  same  state  for  four  or  five  years  without  show- 
ing much  signs  of  improvement,  I  have  always  reconmiended  to  cut  down 
at  once,  drain,  and  replant  the  ground.  However,  if  the  situation  be  a 
rather  sheltered  one,  and  the  soil  dry,  a  recovery  of  an  over-thinned  planta- 
tion will  often  take  place ;  although  the  trees,  after  having  been  checked, 
will  never  attain  that  size  they  would  have  done  had  they  been  otherwise 
treated ;  but  where  the  situation  is  exposed,  and  the  natural  soil  cold  and 
damp,  recovery  is  hardly  possible. 

963.  On  the  other  hand,  where  plantations  are  not  sufficiently  thinned, 
the  trees  become  drawn  up  weakly,  and  seldom  attain  the  size  of  useful 
timber  before  maturity  comes  upon  them.  Where  any  plantation  has  stood 
long  without  being  thinned,  particularly  a  fir  one,  it  is,  I  may  say,  impos- 
sible to  recover  it ;  for  if  even  a  very  few  trees  be  thinned  out^  a  number 
of  others,  from  the  want  of  their  shelter,  are  sure  to  die,  which  ultimately 
causes  blanks  to  occur  here  and  there  ;  and  the  wind  getting  play  in  such 
blanks,  great  havoc  is  often  made  among  the  trees  during  a  storm.  As  an 
instance  of  this,  I  may  here  mention  the  case  of  a  fir  plantation  upon  the 
estate  of  Amiston,  of  above  thirty  years'  standing,  and  to  the  extent  of 
nearly  forty  acres.  This  had  been  allowed  to  grow  on  in  its  natural  state 
from  the  time  that  it  was  planted,  when  an  attempt  was  made  to  take  a  few 
trees  out  of  it,  by  way  of  thinning  it  gradually.  This  having  been  done, 
many  more  were  blown  down  the  very  first  storm  that  occurred ;  and  an 
opening  having  thus  been  made  by  the  wind,  the  whole  plantation  in  a  short 
time  became  a  complete  wreck ;  so  much  so,  that  when  I  came  to  the  place, 
I  had  the  whole  cleared  off  and  replanted ;  and  since  leaving  Amiston,  I 
have  seen  many  plantations  which  had  to  be  cleared  from  the  same  cause. 

From  what  has  been  here  stated,  it  will  appear  evident  that  there  is  a 
great  loss  sustained  by  every  proprietor  who  allows  his  plantations  to  be 
mismanaged,  either  from  not  thinning,  or  from  over-thinning ;  and  the  result 
may  be  reckoned  the  same  in  both  cases. 

964f.  Upon  many  estates,  I  have  often  regretted  to  see  plantati<ms  of 
considerable  extent,  and  of  perhaps  forty  years'  standing,  with  the  firs  all 
overtopping  and  crushing  down  the  hardwood  trees.  From  the  appearance 
of  such  plantations,  it  was  evident  that  they  never  had  been  thinned.     The 
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hardwood  trees  were  miserable-looking  things,  and  not  more  than  ten  or 
twelve  feet  high,  striving  for  existence ;  while  the  firs,  which  of  coarse  grew 
more  rapidly,  were  more  than  thirty  feet  high,  and  of  a  broad  spreading 
habit,  from  having  been  widely  planted  among  the  hardwood.  In  this 
state  many  plantations  have  been  allowed  to  grow  up,  under  the  false 
.  impression  that  the  firs  were  of  more  value  than  the  hardwood  for  the 
sake  of  shelter. 

Now,  could  any  circumstance  be  a  more  convincing  proof  of  the  want 
of  sound  knowledge  relative  to  thinning?  If  the  hardwood  trees  had  been 
relieved  in  due  time,  would  they  not  at  forty  years'  standing  have  been 
valuable, both  as  timber  and  as  affording  shelter?  Could  not  the  firs  have 
been  all  taken  out  for  estate  purposes,  and  been  of  value  to  the  proprietor, 
while  at  the  same  time  they  left  a  more  valuable  crop  of  hardwood  on  the 
ground?  But,  as  the  case  was,  the  hardwood  plants  were  useless  and  past 
recovery ;  and  upon  the  ground  where  a  valuable  crop  of  hardwood  might 
have  been,  there  existed  only  a  few  firs  of  little  permanent  value,  either  for 
shelter  or  as  timber. 

965.  The  distance  at  which  trees  in  a  plantation  ought  to  stand  one  from 
another,  must,  in  all  cases,  be  determined  by  the  nature  of  the  soil  and 
situation  upon  which  the  trees  grow,  and  also  by  the  ultimate  object  the 
proprietor  may  have  in  view  as  regards  any  particular  plantation.    As  a 
sort  of  guiding  rule  for  thinning,  I  may  here  state,  that  if  in  any  particu- 
lar plantation  it  should  be  intended  to  rear  up  trees  for  park  or  lawn 
scenery,  then,  in  such  a  case,  the  distance  between  each  individual  tree 
ought  to  be  at  least  equal  to  the  height  of  the  same ;  and  this  rule  ought 
to  be  kept  in  view  at  all  stages  of  growth  after  the  first  thinning  has  taken 
place,  in  order  that  they  may  have  free  room  and  air  to  form  spreading 
tops  as  well  as  massive  trunks,  which  is  the  true  and  natural  form  of  every 
tree,  and  which  constitutes  the  great  beauty  of  lawn  trees. 

966.  If  it  should  be  intended  to  rear  up  a  plantation  of  hardwood  trees 

principally  for  the  sake  of  value  of  timber,  and  for  giving  shelter  at  the 

same  time,  in  such  a  case  the  distance  between  each  individual  tree  ought 

to  be  equal  to  about  one-half  its  height    This  ought  to  be  kept  in  view  at 

all  stages  of  the  growth  of  the  trees,  after  the  first  thinning,  in  order  that 

they  may  not  have  so  much  free  air  and  room  as  to  allow  of  the  spread  of 

tlieir  branches  horizontally,  while  they  are  not  so  much  confined  as  to  be 

dra^wn  up  weakly  from  the  want  of  air.    If  it  is  intended  to  rear  up  a 

piAotation  of  firs  or  pines  for  the  sake  of  shelter  and  timber,  the  distance 

bet/ween  each  tree  ought  to  be  a  little  more  than  the  third  of  the  height, 

-wiiioh  is  the  distance  found  most  favourable  to  the  useful  development  of 

the  fir  and  pine  tribes  as  timber  treea 
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967.  In  order  to  give  a  clear  and  practical  description  of  the  manner  of 
proceeding  with  thinning  operations  in  the  forest,  it  will  be  necessaiy  to 
treat  of  them  under  distinct  heads ;  ^d  this  I  shall  do  in  the  proper 
place.     It  may,  however,  be  usefol  here  to  observe,  that  all  plantations,  ere 
they  require  to  be  thinned,  must  have  grown  for  at  least  eight  years ;  and 
even  this  period  may  in  most  instances  be  far  too  early.     In  fact,  no  parti- 
cular period  can  be  specified  as  to  the  length  of  time  that  a  plantation 
should  stand  previous  to  commencing  to  thin  it. ;  for  much  depends  on  the 
nature  of  the  soil  and  situation — on  whether  or  not  a  plantation  may  haye 
been  well  laid  out — ^and  on  the  state  of  the  ground,  as  being  dry  or  damp. 
These  things  considered,  it  will  appear  evident  that  no  particular  time  can 
be  stated  as  to  when  a  plantation  should  be  thinned  for  the  first  time,  bnt 
that  this  must  be  judged  entirely  from  the  state  of  the  trees,  whether  they 
may  have  grown  rapidly  or  not,    I  have  found  it  necessary  to  thin  a  yonng 
plantation  of  seven  years'  standing,  at  which  age  the  trees  were  twelve  feet 
high  ;  while,  on  the  other  hand,  I  have  much  oftener  seen  plantations  oi 
fifteen  years'  standing,  scarcely  the  length  of  requiring  to  be  thinned: 
therefore,  observation  upoD  the  spot  is  the  only  sure  way  of  determining 
this  point. 


SECTION   n. — HOW  TO  PROCEED  SYSTEMATICALLY  IN  REGARD  TO  THE  THINlffiSG 

OP  PLANTATIONS  ON  ALL  WOODLANDS. 

968.  Although  it*  is  adnntted  that  after  properly  adapting  a  crop  of 
young  trees  to  the  soil  suitable  to  it,  systematic  thinning  has  the  next 
greatest  influence  in  bringing  it  to  a  satisfactory  result,  yet  it  is  seldom 
such  thinning  is  applied ;  and  although  I  have  within  the  last  ten  years 
examined,  professionally,  woodlands  to  the  extent  of  upwards  of  two  hun- 
dred thousand  acres,  and  this  upon  various  properties,  both  in  England  and 
Scotland,  I  have  only  seen  systematic  thinning  applied  in  two  or  three  cases 
at  most. 

969.  Even  at  the  present  day  there  are  few  foresters  who  understand 
and  can  apply  systematic  thinning  to  the  woods  and  plantations  they  hare 
the  management  of;  and  to  the  want  of  this  knowledge  is  very  much  to  be 
attributed  the  great  extent  of  inferior  crops  we  find  in  plantations  in  all 
parts  of  the  country,  upon  all  descriptions  of  land,  and  on  large  and  small 
properties  alike. 

970.  Even  in  the  (Jovemment  forests,  where  we  should  expect  to  find 
trees  managed  in  a  manner  in  advance  of  the  age,  I  found  that  systeniatic 
thinning  had  never  been  applied,  and  that  the  operation  had  been  con- 
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ducted  without  rule,  and  by  starts,  as  seemed  proper  to  the  superintendents 
at  the  time.  If  such  a  state  of  things  was  carried  on  in  the  national  forests 
of  our  country,  it  is  hardly  to  be  wondered  that  a  similar  state  of  things 
should  exist  on  private  properties. 

971.  I  stated  in  paragraph  969,  that  to  the  want  of  a  proper  understand- 
ing of  systematic  thinning  among  foresters  of  the  present  day,  is  to  be 
attributed  the  want  of  its  application  to  our  woods,  and  that  this  is  in  a 
great  measure  the  cause  of  the  inferior  crops  we  find  on  a  large  extent  of 
our  woodlands.  This  is  not  to  be  doubted,  as  whereVer  systematic  thin- 
ning has  been  applied,  the  crops  so  dealt  with  are  nearly  of  double  the 
value,  at  a  given  age,  as  compared  with  others  that  have  not  been  attended 
to  in  a  similar  way,  circumstances  of  soil  and  climate  taken  into  consider- 
ation. 

972.  On  all  the  properties,  respecting  the  woods  of  which  I  have  reported, 
- 1  have  invariably  recommended  as  a  means  of  improvement,  that  the  several 

ages  of  plantations  should  be  divided  into  equal  portions,  and  that  one  such 
portion  should  be  periodically  and  systematically  thinned — once  in  three, 
four,  five,  or  six  years,  according  to  the  ages  respectively.  Wherever  this 
system  has  been  intelligently  put  into  operation,  it  has  been  attended  with 
the  greatest  possible  advantages  to  the  crops ;  not  only  making  them  more 
valuable  firom  their  being  kept  in  superior  health,  but  also  to  a  large  extent 
lessening  the  expense  of  labour,  and  therefore  causing  a  greater  amount  of 
clear  revenue  to  be  derived  from  them  than  could  be  drawn  under  the 
former  and  unruly  state  of  their  management. 

973.  The  scheme  of  systematic  thinning  which  I  have  referred  to,  which 

I  adopt  in  the  management  of  the  woods  of  which  I  have  the  charge,  and 

Tvhich  I  recommend  to  others,  may  be  shortly  described  by  reference  to  a 

statement  in  illustration.     In  order  to  this,  and  to  make  the  scheme  as 

elear  and  intelligible  as  possible  to  all  classes  of  foresters,  I  shall  take  up  a 

esse  of  the  woodlands  on  a  supposed  estate;  say  on  one  on  which  there  are 

plantations  of  various  ages,  extending  to  3225  acres  in  all.    The  statement, 

elien,  is  as  follows  : — 


974?.  Statement 
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974.  Stateuent  showing  the  Extent,  Age,  and  Character  of  Crops  of  the 

Plantations  on  the  Estate  of  Woodlands,  in  the  County  of 

as  in  1860. 


1. 

S. 

S. 

1 

—     1 X   —W.^^^ 

NameiofFlAiita- 

DMcriptionof 

Age  In 

Extent  un- 
dar  25  ytsn. 

BztentaboTe 

Extent  aboTB 

KKtentiMvi 

45  y«ra»   , 

and  under  j 

tiona. 

Cropi. 

Years. 

25  and  nndtr 
86  years. 

36  and  ondsr 
45  years. 

A.    R.    P. 

A.   R.   P. 

A.  R.    P. 

1 
A  R.  P. 

Redbraes,     .    . 

Oak  with  Larch 
as  nurses, 

10 

304  2   ... 

1 
1 

Oreenhills,    .    . 

Larch  and  Pine, 

32 

•■•       ■••     •*• 

286   1   20 

Stanford, ..." 

Oak, 

50 

*••       •••     ••• 

■•■       •••     ••• 

•••        ■■■      «•• 

480 

Baebum, .     .     . 

Jjarch  and  Pine, 

43 

•••       •*«     ■•■ 

•«•       •••     •«■ 

208  2  20 

John's  Wood,    . 

Ash, 

■  •  • 

•■•       •••     ••• 

36    3   ... 

Lead  Hills,   .    . 

Larch  and  Pine, 

20 

409   3    ... 

The  Grove,    .     . 

Oak,  Sycamore, 
and  Rim, 

58 

«••       ■••      •■• 

•••           m • •        •«• 

•••       •■•     *•• 

79   1  ... 

Tom's  Meadow, 

Oak, 

40 

•••       ■••      ■«■ 

••*           ••■        ■•« 

Wl    • 

Wallsend,     .    . 

Oak,  ABh,  Elm, 

and  Larch, 

40 

«••       ••*      ••• 

■••           ••«        ••■ 

206   3   ... 

NordHiU,    .    . 

Oak  with  Larch, 

17 

305    8  ... 

Ann's  Brae,  .     . 

Larch  and  Pine, 

30 

•••       •••     ••• 

97    1    ... 

Thuylaw, .     .     . 
BarMuir,      .     . 

Oak, 

40 

•••       •■•     ••• 

•■■       ■••     •■• 

225 

Larch, 

15 

W    • 

Revach,    .     .     . 

Pine, 

50 

*■■           •••        ■■■ 

••■       ■••     •■• 

•  ••           «••        ••« 

Cw     ...    ••• 

Castle  Hill,  .    . 

Larch, 

20 

35   

Stainton.  .    .     . 
Yarrow  More,    . 

Oak, 

32 

•■«       •■•     ••• 

4v      •  •  •    ^ •  ■ 

Oak, 

28 

■••       ••■     ••• 

60   

Eildon  More,     . 

Larch, 

25 

■■*       •••     ••• 

104 

James  Wood,    . 

Pine, 

30 

•«•       •«•     ••• 

36   

Oimedin,  .    .     . 

Oak  and  Larch, 

20 

100 

1245 

610    1  20 

730    1  20 

639    I  ... 

975.  Having  given  this  statement,  I  shall  next  suppose  that  it  represents 
the  names,  the  description  of  crops,  and  the  ages  of  the  several  plantations 
on  an  estate,  as  well  as  the  extent  classified  betwixt  the  different  ages  stated 
in  the  four  columns,  and  as  numbered  1,  2,  3,  and  4.  Here,  then,  I  ha^e 
represented  four  classes  of  plantations,  according  to  their  ages,  as  they 
require  to  be  periodically  dealt  with  in  regard  to  thinning. 

976.  Under  the  first  column,  it  is  brought  out  that  there  are  1245  acres 
of  a  class  under  twenty-five  years  of  age.  As  the  crops  of  the  ages  repre- 
sented under  this  head  are  understood  to  be  in  a  rapid  state  of  growth,  and 
the  trees  standing  comparatively  close  to  one  another,  more  frequent  thin- 
nings are  necessaiy>  in  order  to  keep  them  in  a  healthy  and  promising 
state,  than  are  requisite  with  others  at  a  more  advanced  staga  In  dealing 
with  this  class,  therefore,  I  divide  the  several  plantations  embraced  in  it 
into  three  as  nearly  as  possible  equal  portions,  and  thin  one  such  portion 
regularly  and  systematically  each  year  successively.  That  is,  suppose  that 
the  first  portion  was  thinned  in  1860, 1  would  thin  the  second  in  1861,  and 
the  third  in  1862,  so  that  in  the  year  1863  I  would  again  thin  the  poitiGii 
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which  was  operated  on  in  1860 ;  and  so  on  with  the  other  portions  suc- 
cessively. 

977.  Under  column  No.  2  it  is  brought  out  that  there  are  610  acres 
1  rood  20  poles,  of  ages  between  twenty-five  and  thirty-five  years.  This 
class,  from  its  being  understood  to  have  been  well  thinned  while  of  the 
age  of  the  class  No.  1,  and  from  the  trees  constituting  it  not  being  so 
much  disposed  to  grow  to  the  spread  of  branches,  as  to  the  increase  of 
timber  in  the  stems,  does  not  require  to  be  so  frequently  thinned  aa  class 
No.  1 ;  and  I  therefore  lay  it  down  as  a  rule,  that  a  judicious  thinning  once 
in  each  period  of  four  years  is  enough  for  it  For  this  reason,  then,  I 
divide  the  plantations  of  this  class  into  four  as  nearly  as  possible  equal 
portions,  and  thin  one  such  portion  each  year  successively,  as  has  been 
described  in  reference  to  class  No.  1. 

978.  Again,  under  the  third  column,  it  is  brought  out  that  there  are  730 
acres  1  rood  20  poles,  under  a  class  of  plantations  of  various  ages,  betwixt 

•  thirty-five  and  forty-five  years.  The  trees  of  this  class  being  older  than 
those  of  the  other  two,  and  understood  to  have  been  properly  thinned  and 
attended  to  up  to  their  respective  ages,  will  not  require  such  frequent 
thinnings  as  either  of  them  ;  and  I  have  therefore  laid  it  dovm  as  a  rule 
for  my  own  guidance,  that  plantations  of  the  ages  specified  only  require 
to  be  thinned  once  in  the  five  years.  Here  again,  accordingly,  I  divide 
them  into  five  equal  portions,  and  thin  one  such  portion  each  year  succes- 
sively, and  in  the  same  systematic  and  periodical  way  stated  in  reference  to 
the  other  classes. 

979.  With  regard  to  the  class  under  column  fourth,  which  is  supposed 
to  extend  to  639  acres  1  rood,  as  at  the  respective  ages  of  the  crops,  from 
forty-five  to  sixty  years,  it  is  understood  that  the  trees  should  have  attained 
their  confirmed  habits,  and  that  they  should  grow  comparatively  little  in 
the  spread  of  their  limbs,  even  less  frequent  thinnings  will  be  necessary  for 
them  than  for  the  younger  classes.  These  may  be  thinned  only  once  in  the 
six  years,  and  accordingly  should  be  divided  into  six  portions,  one  of  these 
to  be  operated  on  each  successive  year  as  before. 

980.  It  will  be  found  that  trees  above  the  age  of  sixty  years  require  very 
little  thinning  indeed ;  that  is  to  say,  if  they  have  been  attended  to  pro- 
perly labile  in  a  younger  state,  and  from  this  I  never  class  them  for  syste-. 
iDAtic  thinning,  as  at  such  an  age  the  trees  of  any  plantation  should  be  set 
out  to  xiearly  their  permanent  distances.  I  do  not  mean  to  say  that  the 
trees  in  a  plantation  upwards  of  sixty  years'  standing  are  to  require  no 
attention ;  I  only  mean  that  they,  at  such  age,  cannot  be  said  to  come  under 
a  class  for  improvement  by  thinning,  but  should  be  in  a  state  generally 
nearly  independent  of  the  operation. 
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981.  It  is  of  course  to  be  understood  from  what  has  been  stated  in 
reference  to  the  different  ages  of  plantations  classified  in  the  foregoing 
statement,  that  as  they  rise  in  age  they  will  fall  to  be  classified  accordingly, 
and  to  be  thinned  at  more  distant  periods.  That  is,  for  example,  while  the 
plantation  called  Nord  Hill  is  under  twenty-five  years  of  age,  it  will  be 
thinned  once  in  every  three  years  ;  when  at  and  above  that  age,  and  till  it 
is  nearly  thirty-five  years  old,  it  will  fall  to  be  thinned  once  in  every  four 
years ;  and  so  on. 

982.  By  adopting  such  a  scheme  in  regard  to  the  thinning  of  the  planta- 
tions on  any  estate,  every  one  of  them  receives  equal  attention  and  justice 
St  all  times,  and  none  could  get  out  of  order,  as  is  always  the  case,  to  the 
great  loss  of  the  crop,  on  all  estates  where  no  such  system  has  been  adoptei 
In  my  inspection  of  woods  in  all  parts  of  the  country,  I  saw  that  some  sadi 
scheme  for  systematically  thinning  them  was  much  wanted,  and  therefore 
I  adopted  the  one  just  described.  I  have  put  it  into  operation  for  the  last 
twelve  years  on  the  woodlands  I  have  had  the  charge  of,  and  have  recom- 
mended it  to  others ;  and  wherever  it  has  been  properly  carried  out,  the 
greatest  advantage  has  resulted  to  crops  subjected  to  it. 

983.  It  is  an  undeniable  fact  that  the  weakly,  unprofitable,  and  therefore 
unsatisfactory  state  of  a  large  extent  of  our  plantations,  is  to  be  attributed 
to  the  neglect  of  systematic  thinning.  Were  this  scheme  properly  adopted 
and  attended  to  by  all  interested  in  the  rearing  of  woods,  we  should  soon 
have  a  very  different  class  of  them  from  what  we  have  at  the  present  d&y; 
in  short,  our  woods  become  premature,  fix)m  not  attending  to  this  poini 
We  frequently  see  woods  growing  upon  the  best  land,  matured  when  only 
some  sixty  years  old:  this  arises  from  neglect  of  systematic  thinning 
Not  long  since  I  had  occasion  to  inspect  woods  on  a  property  adjoining 
another  on  which  a  friend  of  mine  had  acted  as  forester  for  many  yeais 
The  woods  on  the  property  that  I  inspected  had  not  been  attended  to  in  tbe 
way  of  thinning,  while  those  of  the  other  had ;  and  the  consequence  was^ 
that  the  trees  had  become  generally  matured  at  sixty  years,  while  those  on 
the  property  my  friend  managed  were  in  a  rapid  state  of  growth  at  ^ 
same  age,  and  therefore  still  increasing  in  value.  This  is  a  proof  of  tbe 
advantages  to  be  derived  from  the  scheme  I  recommend. 


SECTION   ril. THE   THINNING    SYSTEMATICALLY   OF    PLANTATIONS    ON    SMALL 

PROPERTIES. 

984.  On  comparatively  small  landed  properties,  say  such  as  those  on 
which  the  woodlands  do  not  extend  to  much  more  than  800  acres»  the  ap- 


THINNING   PLANTATIONS  ON   EXTENSIVE   PEOPERTIES.        431 

plication  of  the  scheme  of  systematic  thinning  which  has  been  described  in 
the  foregoing  section,  may  very  properly  be  modified  to  suit  them,  and  still 
have  the  same  effect  in  the  working.  The  scheme  of  dividing  the  planta- 
tions into  classes  according  to  age,  is  advantageously  applied  to  woodlands 
of  any  extent;  but  that  of  again  subdividing  the  classes,  I  have  found  most 
advantageously  suited  for  the  carrying  out  of  systematic  thinning  where 
the  woodlands  to  be  operated  on  are  eictensive,  say  ranging  from  1000  to 
4000  acres. 

985.  In  applying  this  scheme  of  systematic  thinning,  therefore,  to  the 
woods  on  small  properties,  I  recommend  that  they  should  be  classed  ac- 
cording to  their  ages,  in  the  same  way  as  has  been  described  imder  the 
preceding  paragraphs,  but  not  that  they  should  be  subdivided  ;  as  any  sub- 
division of  such  small  extents  as  would  in  these  cases  fall  to  be  dealt 
with,  would  be  troublesome  and  tedious  in  carrying  out  the  operation.  I 
shall  suppose  a  case  in  illustration  of  the  mode  I  recommend  in  regard  to 
the  systematic  thinnitig  of  plantations  on  small  properties. 

986.  Supposing  that  there  are  800  acres  of  plantations  on  a  property, 
and  that  this  extent  is  classed  according  to  age,  thus : — 300  acres  under  25 
years  of  age ;  180  acres  above  25  and  imder  35  years ;  210  acres  above 
35  and  under  45  years  ;  and  110  acres  above  45  and  under  60  years.  In 
order  to  thin  these  classes  regularly  and  systematically,  it  is  only  necessary 
to  thin  the  300  acres  all  in  one  year,  and  at  intervals  of  three  years ;  to 
thin  the  180  acres  also  all  in  one  year,  but  at  intervals  of  four  years  ; 
to  thin  the  210  acres  all  in  one  year,  but  at  intervals  of  five  years  ;  and  the 
110  acres  all  in  one  year,  but  at  intervals  of  six  years. 

987.  If,  however,  the  plantations  on  a  small  property  were  all  of  a  class 
under  25  years,  then  they  could  be  divided  into  three  equal  portions,  and 
one  such  could  be  thinned  each  year  successively  ;  or  if  they  were  all  of  a 
class  above  25  and  under  35  years,  they  could  be  divided  into  four  equal 
portions,  and  one  thinned  each  year,  and  so  on ;  the  great  object  being 
that  of  securing  such  a  division  of  the  plantations  as  to  insure  the  whole 
being  regularly  operated  on  at  periods  according  to  age. 


SECTION  JV. — THE  THINNING  SYSTEMATICALLY  OP  PLANTATIONS  ON  VERY 

EXTENSIVE  PROPERTIES. 

988.  When  the  woodlands  upon  an  estate  are  what  may  be  called  very 
extensive,  I  have  found  it  absolutely  necessary  to  divide  them  into  districts, 
£Uid  to  place  over  each  a  competent  forester,  and  treat  them  as  separate 
^jstates.     This  is  the  only  way  in  which  the  thinning  operations  on  exten- 
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sive  woodlands  can  be  properly  conducted  and  looked  after ;  as  I  have 
foond  that  when  one  man  has  to  superintend  the  operations  on  more  than 
from  4000  to  5000  acres,  many  of  them  are  not  sufficiently  looked  after, 
and  consequently  get  partly  out  of  order.     An  outline  of  my  mode  of  pro- 
cedure in  reference  to  the  thinning  of  the  extensive  woodlands  in  Strath- 
spey, may  be  shortly  stated  in  illustration  of  the  point  under  notice.    It  is 
this.     We  have  the  whole  of  the  extent  embraced  under  woods  divided  into 
three  distinct  districts,  over  each  of  which  we  have  a  competent  forester, 
whose  duty  it  is  to  attend  to  thinning  and  other  operations  on  it,  as  if  it 
were  a  distinct  estate.     Thus  divided,  we  have  the  plantations  of  eadi 
classed  in  the  way  detailed  under  paragraph  974,  and  thinned  as  described 
under  the  following  paragraphs.      By  such  a  mode  of  subdivinon,  any 
extent  of  woodlands  may  be  as  systematically  and  regularly  attended  to 
as  those  on  a  small  property ;  and,  in  fact,  more  so ;  as  on  a  large  scale 
the  operations  are  generally  more  profitably  conducted  than  on  a  maH 
one,  from  the  fact  of  a  better  class  of  men  being  generally  engaged  in 
them. 

989.  In  the  classing  of  the  different  plantations  for  systematic  thinning, 
it  is,  of  course,  understood  that  the  forester  should  enter  them  all  into  a 
book  kept  for  the  purpose,  in  which  should  be  stated  the  dates  when  etch 
was  thinned ;  so  that  at  any  time,  by  looking  into  such  a  book,  he  can  UU 
when  each  plantation  was  last  thinned,  and  when  it  falls  to  be  operated  on 
again,  according  to  its  aga  This  is  my  own  mode  of  going  to  woik 
I  have  foimd  it  work  well ;  and  therefore  I  recommend  it  to  others. 


SECTION  V. REARING  UP  AND  THINNING  OF  OAK  PLANTATIONS. 

990.  The  oak  being  the  most  valuable  of  all  the  timber  trees  grown  in 
Great  Britain,  is  generally  cultivated  with  more  care  and  attention  thaa 
any  one  else  ;  therefore  I  consider  it  necessary  and  proper  to  treat  of  the 
manner  of  rearing  it  under  a  distinct  head. 

991.  Three  different  systems  of  rearing  young  oaks  are  practised  amonf 
foresters  of  the  present  day,  each  of  which  is  advocated  and  upheld  by  a 
considerable  number  of  practical  men,  who  put  each  his  own  system  into 
operation  according  as  his  views  of  the  matter  direct  him,  without  paying 
due  consideration  to  place  and  circumstances. 

The  three  different  systems  are  these: — First,  that  of  sowing  the 
acorns  or  seed  at  once  upon  the  ground  where  it  is  intended  the  trees  are 
to  grow  up  and  become  timber ;  Second,  that  of  transplanting  the  trees 
from  the  nurseries  in  the  usual  way,  and,  in  one  year  after  being  planted. 
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when  their  roots  are  established  in  the  ground,  catting  each  tree  over  by 
the  surface  of  the  earth,  and  allowing  the  stock  so  cut  to  stand  for  two  or 
three  years,  when  a  number  of  young  shoots  are  produced  immediately 
from  the  earth,  strong  enough  to  allow  a  choice  to  be  made  of  one  to  stand 
for  a  permanent  tree  when  all  the  others  are  destroyed ;  and.  Third,  the 
system  of  planting  the  young  trees  in  pits,  as  is  usually  done,  and  allowing 
them  to  come  away  in  their  own  natural  way.  Each  of  these  systems 
has  its  peculiar  advantages  and  disadvantages;  and  in  order  to  point 
out  these  clearly,  and  in  such  a  manner  as  to  render  the  statement  of 
them  practically  useful  to  the  forester  who  wishes  information,  it  will 
be  necessary  to  make  a  few  observations  upon  each  of  them. 

992.  With  regard  to  the  first — ^namely,  the  system  of  sowing  the  acorns, 
or  seed  of  the  oak,  at  once  upon  the  ground  where  it  is  intended  the  trees 
are  to  grow  up  and  become  timber — ^this  is  undeniably  acting  according  to 
the  laws  of  nature,  to  which  we  ought  always  to  attend  in  the  rearing  of 
forest  trees.     Those  who  advocate  the  general  introduction  of  this  system 
say  that  the  best  specimens  of  oak  trees  to  be  found  in  Britain  are  those 
sown  by  the  hand  of  nature.    But  this  assertion  seems  to  be  far  from  fiilly 
autbenticated ;  for,  of  the  many  famous  oaks  mentioned  in  the  history  of 
our  country  as  having  existed  until  lately,  it  is  uncertain  whether  they  were 
remains  of  an  old  natural  forest,  or  whether  they  have  been  planted  arti- 
ficially by  the  Jiands  of  man.    The  managers  of  the  Government  forests  in 
England,  to  some  extent,  adopted  this  method  for  the  rearing  of  their  oak 
for  the  supply  of  the  navy ;  and  I  understand  that  the  trees  so  raised  have 
done  well,  and  are  likely  to  become  trees  of  the  first  magnitude ;  but  still  I 
am  not  aware  that  they  are  succeeding  better  than  transplanted  trees  would 
have  done,  had  they  been  planted  instead  of  the  acorns  at  the  same  time. 
I   have  sown  acorns  in  forest  grounds,  with  the  view  of  ascertaining  if 
plants  raised  in  such  a  manner  did  grow  much  niore  rapidly  than  those 
brought  firom  the  nurseries  and  transplanted  in  the  usual  manner;  and 
from  what  experience  I  have  gathered  upon  this  point — ^which,  be  it  under- 
stood, has  been  but  upon  a  small  scale  (upon  five  or  six  acres  of  ground), 
mrhere  they  were  merely  intermixed  amoDg  transplanted  trees,  the  experi- 
mexit  being  made  simply  with  the  view  of  satisfying  myself  as  to  the  utility 
of  the  system — I  am  convinced  that  the  trees  raised  from  the  acorns  sown  in 
tbe  forest  ground,  grow  for  the  first  few  years  more  rapidly  than  the  others, 
and  are  brought  into  proper  form  with  very  little  artificial  aid  as  regards 
prixning ;  but  I  have  found  also  that,  where  much  game  exists,  as  is  almost 
alvroys  the  case  upon  gentlemen's  estates,  it  is  almost  an  impossibitLty  to 
get  the  young  tender  shoots  of  the  plants,  as  they  rise  above  the  ground^ 

2  £ 
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kept  from  being  eaten  down  by  hares  and  rabbits.     Some  years  ago  I  vas 
very  much  inclined  to  commence  the  sowing  of  acorns  in  all  our  plantations 
where  oaks  were  required  to  be  raised.    Being  convinced,  from  a  foTmer 
trial  in  another  situation  where  I  was,  in  which  I  was  very  successfdl,  that 
they,  when  got  up  without  any  damage  befalling  them,  formed  the  hand- 
somest and  fastest  growing  specimens,  I  was  the  more  bent  upon  makiog 
another  trial  upon  an  extensive  scale.     Having  communicated  the  scheme 
which  I  then  had  ill  view  to  an  old  forester  of  forty  years'  experience, 
asking  his  opinion  previous  to  making  the  attempt,  he  advised  me  strongly 
not  to  sow  acorns  immediately  in  forest  ground,  with  the  view  of  raising 
trees  in  any  new  situation^  until  I  had  proved  the  utility  of  the  system  by 
sowing  first  upon  a  small  scale.    Acting  upon  his  advice — for  he  was  a 
man  of  the  soundest  judgment  in  all  forest  matters — I  sowed  acorns  in 
pits  dug  by  the  spade  for  the  purpose,  and  had  the  pits,  in  the  act  of 
making  them,  well  cleaned  from  all  root-weeds,  so  as  to  give  them  evoy 
chance  of  success ;  and  the  soil  being  a  fine  diy  sandy  loam,  I  calculated 
upon  success.     I  sowed  the  seed  in  the  month  of  Februaiy,  and,  upon 
looking  over  the  ground  in  a  week  or  two  afterwards,  I  was  mortified  to 
find  that  rabbits  had  visited  the  fresh  earth  of  the  pits  before  me,  and  had 
fully  one-half  of  them  burrowed  through.     On  looking  for  the  acorns,  I 
found  the  shells,  indeed,  but  the  mice  had  eaten  the  kernels ;  and  on 
examining  the  state  of  the  pits  generally,  I  found  that  very  few  of  them 
had  escaped  the  ravages  of  vermin  of  some  sort  or  other :  I  even  caught 
pheasants  in  the  very  act  of  scraping  up  the  acorns.    On  seeing  aU  this^  I  was 
indeed  thankful  to  my  old  friend,  the  forester,  for  his  cautious  advice,  and 
was  also  happy  that  I  did  not  sow  extensively  upon  ground  which  was  so 
much  overrun  with  game  and  other  vermin.     As  I  had  sown  only  about  an 
acre  of  ground  in  the  manner  above  stated,  I  could  indeed  easily  have  pie- 
vented  the  ravages  of  the  larger  animals,  but  against  those  of  the  mice 
there  was  no  possible  resource.    Therefore,  this  being  only  a  trial  upon  a 
small  scale,  I  determined  to  give  nature  her  own  way  in  the  whole  business, 
and  consequently  did  not  go  back  to  inspect  the  state  of  the  pits  in  whid 
the  acorns  were  sown  till  about  the  middle  of  May,  when  I  found  great 
difficulty  in  tracing  out  the  exact  spots  where  they  had  been  sown :  the 
grass  and  weeds,  which  were  natural  to  the  soil,  had  grown  rapidly,  and 
almost  hidden  the  red  earth.    I  immediately  had  the  weeds,  &c.,  all  cut 
away  from  about  the  pits,  and  at  the  same  time  had  the  surface  of  the  pits 
weeded  by  the  hand ;  but  there  was  no  appearance  of  any  oaks  as  yet  m 
them.    About  the  middle  of  June,  I  again  had  the  surface  of  the  jrits 
weeded,  when  I  observed  about  twenty  young  oak  plants  rising  upon  a 
whole  acre  of  ground ;  and  before  the  autumn  there  were  none  left  except- 
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ing  two,  which  I  protected — which  are  indeed  doing  well  now,  but  not  a 
great  deal  better  than  others  transplanted  about  the  same  time,  in  the 
usual  manner,  from  the  nurseries. 

Besides  what  I  have  detailed  relative  to  my  attempt  to  rear  oaks  from 
the  acorn  in  the  natural  forest  ground,  I  have  also  since  sown  in  many 
places  of  our  woods  without  digging  the  ground  at  all,  merely  paring 
away  the  turf  from  the  surface  slightly,  and  then  putting  in  the  acorns 
with  a  common  garden  dibble ;  and  I  did  this  with  the  view  of  disturb- 
ing the  natural  soil  as  little  as  possible,  thinking  that  the  rabbits  and 
mice  would  not  be  tempted  to  burrow  in  the  soil  when  they  found  it  firm. 
The  ultimate  issue,  however,  was  the  same ;  for  what  plants  were  allowed 
to  come  above  ground  and  had  escaped  the  ravages  of  the  mice  and  phea^ 
sants,  were  greedily  sought  after  and  devoured  by  the  hares  and  rabbits 
when  they  came  into  leaf     Therefore,  in  the  mean  time,  and  until  I  have 
further  experience  upon  this  point,  I  am  induced  to  think  that  the  system 
of  rearing  oaks  at  once  from  the  acorn  in  the  forest  ground,  is  not  at  all 
adapted  to  the  present  state  of  forest  lands.     I  confess  that  I  am  convinced 
of  the  propriety  of  raising  trees  in  the  forest  at  once  from  the  seed,  in 
order  to  have  the  best  specimens  of  timber  trees ;  but  it  is  very  likely  that 
a  period  of  fifty  years  must  elapse  before  our  forest  grounds  are  put  into 
a  proper  and  fit  state  for  raising  trees  to  advantage  by  such  a  system. 
Were  it  practicable  to  have  all  our  forest  ground  ploughed  and  cleaned  in 
the  same  manner  as  in  agricultural  operations,  I  would  unhesitatingly  say, 
that  all  forest  trees  ought  to  be  raised  from  the  seed  at  once  sown  in 
the  ground  they  are  intended  to  occupy;  but  until  then,  the  system  is 
quite  impracticable 

993.  I  conclude  my  observations  upon  this  head  by  remarking,  that  the 
ttdvantages  of  the  system  in  question  are,  that  the  trees  so  raised  never 
receive  any  check  in  their  growth,  as  must  be  the  case  with  all  transplanted 
trees  :  they  grow  much  quicker,  and  come  sooner  to  the  size  of  trees,  than 
those  raised  by  transplanting ;  they  grow  taller  in  habit  from  not  having 
their  tap  roots  cut,  and  are  seldom  found  to  require  much  pruning,  as  is 
the  case  with  the  others. 

99-^'  The  disadvantages  of  the  system  are,  that  the  seed,  when  sown  in 
a  detached  form  in  pits  in  the  common  forest  ground,  is  extremely  liable 
^  be  destroyed  by  vermin  before  it  vegetates;  while,  after  the  plants 
i^>pear  above  ground,  they  are  in  equal  danger  from  hares  and  rabbits 
toting  them  over.  They  are  also  liable  to  be  destroyed  from  the  effects  of 
rank'growing  grass  and  other  weeds  choking  them  while  in  their  young 
md  tender  state ;  and  in  order  to  avoid  this,  much  expense  is  incurred  in 
^eepiJ^S  ^^^  plants  clean.     Trenching  the  ground  for  the  reception  of  the 
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seed  would  be  the  proper  plan ;  but  the  expense  of  such  an  operation,  to 
any  extent,  puts  it  out  of  the  question. 

995.  I  now  proceed  to  the  second  system  of  rearing  the  oak  when  young 
— viz.,  that  of  transplanting  the  young  trees  &om  the  nursery  into  the 
forest  ground ;  in  one  year  after,  when  their  roots  are  fairly  established, 
cuttings  them  over  by  the  surface  of  the  earth ;  and  when  a  number  of 
young  shoots  are  produced  from  the  stocks,  choosing  the  strongest  and 
healthiest  for  a  permanent  tree  in  each  plant. 

This  system  is  very  much  practised  by  foresters  who  have  to  raise  hard- 
wood plantations  in  high-lying  districts  of  Scotland,  where  it  is  well  known 
that  young  hardwood  plants  are  apt  to  suffer  a  severe  check  when  newly 
lifted  from  a  sheltered  nursery,  owing  to  the  cold  cutting  winds  which  pre- 
vail in  such  quarters.     Indeed,  in  all  cases,  young  hardwood  trees  which 
may  have  been  reared  in  some  of  the  public  nurseries  near  large  towns, 
when  they  are  removed  to,  and  planted  in,  a  high  moorland  county,  seldom 
do  much  good  for  three  or  four  years  after  their  removal.     The  whole  part 
of  the  plant  situated  above  the  grass  or  foggage  of  the  ground  becomes 
stunted,  and  gradually  dies  down  to  within  two  or  three  inches  of  the  sur- 
face, which  part  remains  fresh,  because  sheltered  by  the  foggage  from  the 
winds ;  and,  indeed,  if  the  plants  are  left  to  themselves  in  such  a  situation, 
they,  about  the  second  or  third  year  after  being  planted,  and  after  the  roote 
have  properly  established  themselves,  send  up  a  number  of  young  shoots 
from  the  live  part  about  the  surface  of  the  ground,  which  young  shoots 
ultimately  become  trees  of  inferior  magnitude ;  but  if  those  young  shoots 
be  thinned  out  to  one  individual,  a  tree  of  the  usual  magnitude  will  be  the 
result.    Now,  this  system  of  cutting  over  is  only  assisting  nature ;  and  i£ 
instead  of  allowing  the  young  trees  to  lie  dormant  for  three  years^  as  is  the 
case  when  left  to  nature,  the  forester  cuts  each  tree  over  by  the  sur&oe  one 
year  after  they  are  planted,  he  places  himself  by  his  art  two  years  in 
advance  of  nature  as  left  to  herself;  for  as  soon  as  the  trees  are  cat 
over,  they  each  send  up  from  three  to  six  vigorous  young  shoots,  which, 
when  they  are  of  sufficient  age,  can  be  removed,  with  the  exceptioii  A 
one,  which  is  left  as  a  permanent  standing  tree.     I  have,  by  adopting 
this  method,  had  strong  vigorous  young  shoots  of  two  feet  high  the  second 
year  after  planting ;  while,  where  I  have  not  had  them  cut  over,  fonr  or 
five  years  elapsed  before  I  had  shoots  of  the  same  strengtL 

I  was  acquainted  with  a  forester  who  had  the  management  of  exten- 
sive plantations  in  Aberdeenshire,  who,  upon  receiving  his  young  hardwood 
plants  fix)m  the  nurseries,  of  whatever  species  they  were,  cut  each  down  to 
within  three  inches  of  the  roots,  and  planted  them  in  this  state  in  the  pits 
which  were  prepared  for  them  in  the  forest     His  reason  for  doing  so  wis, 
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that  he  asserted  he  gained  young  shoots  a  year  sooner  than  if  he  had 
allowed  the  plants  to  remain  for  one  year  in  the  ground  previous  to  being 
cut  over^  as  is  the  usual  way.  But  upon  examining  the  state  of  his  young 
hardwood  plants,  which  had  been  planted  one  year  before  I  visited  him 
and  inspected  his  system  of  going  to  work,  I  found  that  all  his  young  trees, 
which  had  been  so  cut  previous  to  planting  them,  produced  but  very  weak 
shoots  the  first  season ;  and,  as  I  apprehended,  they  in  fact  made  no  vigor- 
ous growths  till  the  second  year.  In  this  case,  therefore,  something  was 
lost  instead  of  gained ;  for  until  the  roots  of  the  young  plants  are  fairly 
established,  very  little  young  wood  can  be  produced.  The  plants  require 
the  first  year  in  order  tQ  establish  their  roots ;  and  if  they  are  forced  to 
make  wood  during  that  year — as  is  the  case  when  they  are  cut  over  at  once 
— ^the  wood  seldom  or  never  ripens,  but  is  weak,  and  apt  to  be  nipped  by 
the  first  &ost  of  winter ;  but  when  the  plants  are  allowed  to  have  their  own 
natural  way  for  the  first  season  after  being  planted,  and  when  the  stem  is 
allowed  to  remain  and  push  out  a  few  leaves  in  order  to  elaborate  any  sap 
drawn  up  by  the  roots,  these  roots  become  during  this  period  properly  and 
firmly  settled  in  the  earth,  and  are  rendered  strong  and  vigorous  for  being 
called  into  action  the  year  following.  Hence  it  is  that  yoimg  trees,  cut 
down  the  year  after  being  planted,  always  make  more  vigorous  and  stronger 
shoots  in  that  one  season,  than  trees  of  the  same  character  cut  down  when 
planted,  and  having  two  years'  growth  upon  them. 

In  conclusion,  this  system  ought  always  to  be  practised  with  oak,  or 
indeed  with  any  other  hardwood  plants,  when  planted  out  in  a  high  dis- 
trict, and  after  being  removed  from  a  sheltered  nursery ;  but  in  no  other 
case  is  it  necessary. 

996.  The  third  system  of  rearing  the  oak  when  in  its  young  state, 
as  formerly  mentioned,  is  that  of  planting  the  young  trees  in  pits,  as  is 
usually  done,  and  afterwards  allowing  each  to  come  away  in  its  own  natu- 
ral way. 

This  is  the  system  practised  in  all  moderately  sheltered  districts  for  the 

planting  of  oaks,  as  well  as  all  other  sorts  of  young  trees,  and  need  not 

be   enlarged  upon  here.     I  may  mention,  however,  that  in  all  moderately 

sheltered  districts,  young  hardwood  trees  of  any  sort  receive  very  little 

cbeck  from  being  transplanted,  if  they  are  not  above  four  feet  high,  and  if 

tbe  soil  is  one  adapted  for  the  growth  of  the  trees  planted,  and  the  work 

carefully  and  properly  done ;  but  if  the  soil  is  not  of  first-rate  quality,  and 

i£  1;lie  situation  is  one  much  exposed,  the  trees  always  receive  a  violent 

cheek,  and,  consequently,  the  bark  upon  the  young  trees  becomes  hido- 

l>oiixid,  and  vnll  not  carry  on  its  natural  functions ;  but  the  roots  being  as 

healthy  as  formerly,  they,  when  the  old  tops  are  gone,  send  up  young  shoots 
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to  supply  the  place  of  the  former,  which,  as  they  grow  up,  become  habitu- 
ated to  the  climate  and  situation,  and  consequently  form  trees  adapted  to 
it.  Therefore  the  planter,  when  he  meditates  to  bring  up  a  plantation  of 
young  oaks  or  other  hardwood,  must  judge  for  himself  as  to  which  of  the 
two  last-mentioned  systems  he  should  adopt ;  and  that,  of  course,  must  be 
regulated  by  his  grounds  being  exposed  or  sheltered. 

997.  Different  opinions  continue  to  prevail  among  foresters  as  to  the  dis- 
tance at  which  oak  trees  should  be  planted  at  the  offset,  where  it  is  intended 
to  rear  up  an  oak  forest.  There  is  no  doubt  that  a  difference  of  opinion 
will  still  continue  to  prevail,  according  to  the  views  of  the  proprietor  and 
his  forester  conjointly;  but  this  does  not  form  a  definite  answer  to  the 
question  which  has  often  been  put  to  myself  by  proprietors — ^namely,  At 
what  distance  ought  oak  trees  to  be  planted  with  the  view  of  realising  the 
greatest  possible  profit  from  the  land  in  the  shortest  possible  time  after 
planting  ? 

This  question  cannot  be  answered  to  all  proprietors  alike ;  for  in  one 
neighbourhood  young  oak  trees  are  of  considerable  value,  and  in  ano- 
ther of  comparatively  little ;  in  one  neighbourhood  young  larch  firs  are 
of  more  value  than  young  oaks  as  thinnings,  while  in  others  the  revetae 
holds  good. 

998.  In  the  rearing  of  oak  plantations  in  exposed  parts  of  the  countrj, 
where  these  do  not  grow  rapidly,  it  is  absolutely  necessary,  for  the  protec- 
tion of  the  young  oaks,  to  have  a  considerable  quantity  of  larch  or  pine 
among  them,  and  that,  too,  till  they  are  considerably  advanced ;  while  in 
more  sheltered  districts,  where  there  is  little  doubt  of  the  oaks  growing 
rapidly,  fewer  nurses  are  required.     In  the  laying  down  of  oak  plantations^ 
I  am  in  the  habit  of  taking  all  the  above  points  into  consideration ;  and  bom 
having  had  experience  as  to  the  growing  of  oaks  in  almost  all  possible  situa- 
tions, I  find  that,  in  order  to  grow  the  oak  to  advantage,  it  is  necessary  that 
every  forester  should  do  the  same,  and  by  no  means  go  to  work  according  to 
one  set  of  distances.    It  is  in  this  way  that  these  differences  of  opinion  relatiTe 
to  distance  have  arisen;  for  every  experienced  forester  finds  that  one  system 
of  going  to  work  will  not  answer  all  parts,  and,  judging  for  himself,  he  acts 
accordingly ;  while,  on  the  other  hand,  the  man  without  experience  advises 
to.  plant  in  all  cases  according  to  one  set  of  distances,  and  the  natural  con- 
sequence is,  that  a  failure  is  as  likely  to  be  the  result  as  a  crop.     Having 
premised  the  above,  the  determination  of  the  question  relative  to  distance 
will  now  be  more  easily  understood,  and  I  shall  answer  it  according  to  my 
own  method  of  practice  in  different  situationa 

999.  When  a  proprietor  mSditates  planting  a  part  of  his  grounds  in  the 
form  of  an  oak  forest,  without  mixture  of  any  other  sort  of  hardwood,  let 
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him  first  ascertain  if  young  oaks,  when  cut  down  in  the  process  of  thin- 
ning, will  sell  to  advantage  in*  his  neighbourhood,  and  if  they  will  pay  him 
better  than  any  other  sort  of  wood  of  the  same  age.  We  shall  suppose  that 
young  oaks,  of  the  size  generally  termed  spoke-wood — ^that  is,  trees  from 
five  to  eight  inches  diameter,  suitable  for  making  the  spokes  of  wheels,  sell 
well ;  therefore,  in  such  a  case,  I  would  advise  him  to  plant  the  young  oak 
trees  at  seven  feet  apart,  and  make  up  the  ground  with  larch  to  three  and 
a  half  feet  between  them.  By  the  time  that  the  larch  are  all  taken  out 
and  the  oaks  properly  brought  into  shape,  they  wiU  be  very  valuable  for 
spoke-wood,  independent  of  the  bark.  For  coach  and  cart  spokes,  I  am 
in  the  habit  of  getting,  for  the  former  twenty-two  shillings,  and  for  the 
latter  thirty  shillings,  per  hundred ;  this  giving  nearly  two  shillings  and 
sixpence  per  cubic  foot  of  the  cut  wood,  which  is  nearly  double  the  price 
that  could  be  received  for  larch  wood  of  the  same  age. 

1000.  Again,  if  on  full  consideration  it  is  found  that  oak  in  the  young 
state  above  referred  to — that  is,  from  twenty  to  twenty-five  years  of  age — 
will  not  sell  well  in  the  neighbourhood,  while  larch  as  thinnings  will  be 
much  more  valuable,  then  plant  fewer  oaks  per  acre — say  at  ten  or  twelve 
feet  apart,  and  make  up  with  larch  to  the  proper  distance.  In  this  way,  by 
the  time  the  larches,  &c.,  are  all  taken  out,  the  oaks  will  be  of  a  pretty 
large  size,  and  fit  for  many  valuable  purposes  before  the  cutting  of  any  of 
them  is  found  necessary. 

1001.  Again,  where  it  is  found  practicable  to  have  an  oak  forest  in  an 

exposed  part  of  the  country,  it  will  be  necessary  to  plant  a  good  many  larch 

or  pine  among  them  for  the  sake  of  producing  shelter  through  the  whole 

plantation,  until  the  oaks  have  arrived  at  a  good  size ;  and  in  a  case  of 

this  nature,  from  ten  to  twelve  feet  is  quite  enough  for  the  distance 

between  the  hardwood  plants,  making  up  with  nurses  in  the  former 

instance  to  three  and  a  half  feet  over  all ;  and  in  the  latter,  that  is  twelve 

feet  apart,  to  four  feet  over  all.     In  the  same  plantation  I  very  frequently 

plant  at  both  of  the  distances  above  mentioned — that  is,  in  exposed  parts 

of  an  enclosure  I  plant  the  oaks  at  ten  feet,  and  make  up  between  them  to 

three  and  a  half  feet  over  all ;  and  in  more  sheltered  parts  of  the  same 

plantation  I  plant  the  oaks  at  twelve  feet,  and  make  up  with  larch  to  four 

feet ;  and  when  the  situation  is  decidedly  a  sheltered  and  low-lying  one,  we 

plant  the  oaks  at  fifteen  feet  apart,  and  make  up  with  nurses  to  five  feet 

over  all. 

The  above,  which  is  my  own  system  of  going  to  work  as  regards  dis- 
tance, will,  I  think,  form  an  answer  to  the  question  formerly  stated ;  and 
it  now  remains  for  me  to  enter  a  little  into  the  practice  of  rearing  up  such 
a  plantation  as  I  have  pointed  out  above. 
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1002.  Suppose  that  a  tract  of  ground  has  been  planted  mth  oak  at  ten 
feet  apart,  and  the  intermediate  spaces  made  up  with  nurses  to  such  a  close- 
ness as  to  leave  the  whole  plants  over  the  ground  at  three  and  a  half  feet 
distance,  the  oak  trees  will,  when  the  plantation  is  about  eight  years  old, 
require  to  be  carefully  looked  over,  and  pruned  in  all  cases  where  found 
necessary,  but  not  severely — ^for  the  oak,  at  no  stage  of  its  growth,  agrees 
with  much  pruning ;  the  wood  is  of  a  hard  cross  nature,  and  any  severe 
wound  made  by  the  knife  is  not  easily  healed,  even  although  the  plant  is 
young ;  therefore,  pruning  should  be  sparingly  practised  upon  them.    All 
that  is  necessary  at  the  stage  above  mentioned,  is  to  prune  away  one  top 
in  all  cases  where  two  exist ;  or  where  more  than  two  tops  appear  upon 
one  individual  tree,  to  choose  the  best,  and  prune  away  all  the  others— to 
lop  off  a  part  of  any  strong  branch  that  may  have  the  appearance  of 
gaining  undue  strength  upon  the  regular  proportions  of  the  tree,  and  to 
clear  away  any  small  spray  shoots  from  the  lower  part,  so  as  to  form  a 
clear  stem  or  bole.     If  this  pruning  is  properly  done  when  the  trees  are 
about  eight  or  ten  years  old,  when  the  wood  is  in  its  softest  state,  no 
damage  will  be  done ;  and  if  the  work  is  properly  done  at  this  stage,  little 
or  no  pruning  will  ever  be  afterwards  required  if  thinning  be  rightly 
attended  to,  and  neither  underdone  nor  overdone. 

1003.  The  oak  not  being  a  rapid-growing  tree  at  any  stage  of  its  growth, 
as  compared  with  many  other  sorts  of  hardwoods,  the  young  plants  will 
not,  at  eight  or  ten  years'  standing  in  a  plantation,  have  attained  a  laige 
size,  probably  not  above  six  or  eight  feet  high ;  but  if  the  nurses  whidi 
were  planted  among  them  for  the  purpose  of  giving  shelter  have  thriven 
well,  the  oaks  will  be  deriving  benefit  firom  their  shelter,  and  progressing 
rapidly.     In  fact,  young  oaks  never  do  come  away  well  until  the  nurses  rise 
up  around  and  afford  them  shelter,  more  especitdly  if  the  situation  in 
which  they  are  planted  be  an  exposed  one,  or  the  soil  naturally  of  a  cold 
bottom.     As  an  instance  of  the  great  advantage  gained  by  planting  nurses 
among  young  oaks,  in  order  to  shelter  them  in  their  young  and  tender 
state,  and  to  bring  them  away  as  rapidly  as  possible,  I  may  mention  a  case 
which  I  witnessed  myself  in  one  situation  where  I  acted  as  assistant  for- 
ester.   There  we  had  about  twenty  acres  of  rather  stiffish  clay-ground  con- 
verted into  a  plantation,  situated  upon  what  was  considered  rather  a  levd 
and  sheltered  part  of  the  country,  although  there  was  no  other  plantation 
near  it    The  ground  was  fenced  by  a  young  hedge  all  round,  protected  by 
a  three-barred  paling ;  and  as  the  proprietor  wished  the  plantation  to  be 
one  of  oak,  without  any  admixture  of  other  trees,  the  ground  was  planted 
entirely  with  oak  plants  at  three  feet  apart,  and  without  any  nurses  what- 
ever.   The  oaks  thus  planted  remained  in  a  dormant  state  for  three  years 
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afker  they  were  planted :  not  only  did  they  make  no  young  shoots  what- 
ever, but,  on  the  contraiy,  fully  one-third  of  the  plants  died  out  On  seeing 
this  state  of  things,  the  forester  thought  that  the  whole  would  turn  out  a 
failure  upon  his  hand — set  us  to  work,  and  had  fifteen  hundred  Scots  pine 
plants  planted  to  the  acre,  mixing  them  regularly  among  the  oaks.  In  two 
years  after  this  planting  of  the  Scots  pines,  or  five  years  from  the  time  that 
the  oaks  were  planted,  the  former  began  to  make  considerable  shoots,  so  as 
to  give  a  little  shelter  over  the  surface  of  the  ground.  The  oaks  now  began 
to  throw  up  healthy  shoots  from  the  tops  of  their  roots,  or  rather  at  that 
part  where  the  roots  are  thrown  out  from  the  stem ;  and  in  many  instances 
where  it  was  thought  that  the  young  plants  were  dead,  they  sent  up  excel- 
lent young  shoots  as  soon  as  shelter  was  produced.  In  fact,  after  this 
period,  the  whole  plantation  throve  remarkably  well,  and  the  oaks  kept 
pace  with  the  pines  during  all  the  time  they  stood  among  them ;  but  in 
a  few  years  they  were  mostly  cut  down  in  order  to  give  the  oaks  room  as 
they  advanced. 

From  this  example  I  would  draw  the  attention  of  the  planter  to  the 
great  necessity  in  all  cases  of  planting  either  larch  or  pine  among  oaks  in 
order  to  nurse  them  up  while  in  their  young  and  tender  state,  the  former 
being  thinned  out  by  degrees  as  the  oaks  advance  in  strength. 

1004.  Having  pruned  the  young  trees  in  the  plantation  of  oaks  in  the 
manner  formerly  described,  and  that  two  years  previous  to  any  thinning  of 
the  nurses  from  among  them  being  required,  the  next  step  in  the  rearing  of 
such  a  plantation  is  to  thin  away  any  of  the  nurses  as  soon  as  they  seem  to 
encroach  upon  the  oak  plants.     This  thinning,  in  the  rearing  up  of  oak 
plantations,  must  at  all  times  be  more  severe  than  when  thinning  away 
nurses  from  among  the  common  kinds  of  hardwood.     And,  indeed,  this  par- 
ticular forms  the  only  difference  worth  mentioning  between  the  cultivation 
of  the  oak  and  the  cultivation  of  hardwood  in  general ;  that  is,  the  oak  trees, 
after  they  are  once  properly  established  in  the  ground,  and  brought  into  pro- 
per shape  by  a  judicious  pruning,  must,  through  the  whole  course  of  their 
culture  afterwards,  have  more  room  and  air  than  any  other  species  of  hard- 
i»irood  trees.     The  reason  of  this  difference  as  regards  the  cultivation  of  the 
o&k  is  this : — The  oak  is  a  valuable  tree,  both  on  account  of  its  wood  and 
l>ark :  the  wood  is  more  valuable  when  grown  of  proportionable  diameter 
-tban  when  of  great  length,  and  it  is  also  of  more  durable  quality  when  freely 
e^qposed  to  the  air  than  when  drawn  up  weakly  and  to  a  great  height : 
-tlience  arises  the  necessity  of  giving  the  trees  free  circulation  of  air  in 
order  to  have  valuable  wood.     The  oak  is  also  valuable  on  account  of  its 
1>axk,  as  I  have  already  mentioned.     Now,  in  order  to  produce  bark,  a  tree 
xniast  have  extent  of  wood,  whether  that  be  in  the  form  of  trunk  or  branches. 
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I  haye  seen  an  acre  of  oak  trees,  one  hundred  years  old,  cut  down  and 
sold  for  the  sake  of  both  wood  and  bark,  which  had  been  cultivated 
upon  the  principle  of  drawing  up  the  trees  tall,  and  without  branches; 
and  according  to  my  note-book,  which  contains  an  account  of  the  trans- 
action of  the  sale,  that  acre  of  ground,  which  contained  two  hundred  trees, 
sold  for  <£^360.     On  the  other  hand,  upon  a  neighbouring  estate,  I  attended 
a  sale  of  oak  trees  only  ninety  years  old,  and  which  had  been  cultivated  on 
the  principle  of  giving  free  air  and  room  to  the  trees  as  they  advanced ; 
and  upon  one  acre  of  ground,  which  contained  a  part  of  those  trees  sold,  I 
counted  one  hundred  and  four  trees,  which  brought  altogether  <£86S;* 
making  the  oak  trees,  which  were  cultivated  upon  the  principle  vrhich  I 
have  recommended — namely,  that  of  giving  &ee  air  and  room — neaily 
three  times  the  value  of  those  which  were  drawn  up  weakly.     When  oak 
trees  have  free  room  for  expanding  themselves,  the  lower  branches  form 
into  bends  for  ship-building,  which  is  a  valuable  object.     The  trees  also, 
being  more  branchy  in  themselves,  possess  a  greater  surface  for  the  prodac- 
tion  of  bark  ;  and  the  bark  itself,  having  free  air,  becomes  thick  and  heavy 
upon  the  tree.     It  is  perhaps  not  generally  known  that  oak  bark  produced 
upon  trees  having  free  air  about  them,  weighs  almost  double  that  of  an 
equal  surface  taken  from  a  tree  confined  and  not  having  air ;  and,  at  the 
same  time,  bark  of  such  weight  is  always  more  valuable,  because  contauibg 
a  greater  proportion  of  tanning  matter. 

1005.  What  I  have  here  said  relative  to  the  cultivation  of  the  oak,  1 
regard  as  sufficient  to  convince  any  proprietor  of  the  necessity  of  keeping 
his  oak  forest  thinner  of  trees  than  any  other  of  his  woods.  I  need  only 
add,  in  conclusion,  that  in  every  other  respect  oak  plantations  are  to  be 
managed  upon  the  same  principles  as  other  hardwood  ones.  Oak  trees  are 
never  reckoned  of  full  age  till  they  have  attained  one  hundred  years;  tber^ 
fore,  after  a  plantation  of  oaks  has  received  its  final  thinning,  it  should  be 
allowed  to  stand  until  that  age  before  cutting  down. 

SECTION  VI. SYSTEM  OP  THINNING  AND  REARING  UP  OP  MIXED  HARDWOOD 

PLANTATIONS. 

1006.  The  rearing  up  of  hardwood  plantations  to  anything  approaching 
natural  perfection,  requires  much  more  attention  and  practical  knowledge 
&om  the  manager  than  pine,  larch,  or  fir  woods  do. 

In  a  pine,  fir,  or  larch  plantation,  the  trees  are  alike  of  an  upright  hal»t 
of  growth,  from  which  circumstance  they  are  very  easily  regulated  and  kqpt 

*  This  was  in  the  year  1820,  when  oak  wood  and  bark  were  both  selling  very  high;  and 
the  soil  being  Tery  favourable,  it  was  an  extreme  case  of  the  value  of  oak. 
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I  have  seen  an  acre  of  oak  trees,  one  hundred  years  old,  cut  down  and 
sold  for  the  sake  of  both  wood  and  bark,  which  had  been  cnltiyated 
upon  the  principle  of  drawing  up  the  trees  tall,  and  without  branches; 
and  according  to  my  note-book,  which  contains  an  account  of  the  trans- 
action of  the  sale,  that  acre  of  ground,  which  contained  two  hundred  trees, 
sold  for  <f  360.     On  the  other  hand,  upon  a  neighbouring  estate,  I  attended 
a  sale  of  oak  trees  only  ninety  years  old,  and  which  had  been  cultivated  on 
the  principle  of  giving  free  air  and  room  to  the  trees  as  they  advanoed; 
and  upon  one  acre  of  ground,  which  contained  a  part  of  those  trees  sold,  I 
counted  one  hundred  and  four  trees,  which  brought  altogether  <f868;* 
making  the  oak  trees,  which  were  cultivated  upon  the  principle  which  1 
have  recommended — namely,  that  of  giving  &ee  air  and  room — nearly 
three  times  the  value  of  those  which  were  drawn  up  weakly.     When  oak 
trees  have  free  room  for  expanding  themselves,  the  lower  branches  form 
into  bends  for  ship-building,  which  is  a  valuable  object.     The  trees  also, 
being  more  branchy  in  themselves,  possess  a  greater  surface  for  the  produc- 
tion of  bark ;  and  the  bark  itself,  having  &ee  air,  becomes  thick  and  heavy 
upon  the  tree.     It  is  perhaps  not  generally  known  that  oak  bark  produced 
upon  trees  having  free  air  about  them,  weighs  almost  double  that  of  sn 
equal  surface  taken  from  a  tree  confined  and  not  having  air ;  and,  at  the 
same  time,  bark  of  such  weight  is  always  more  valuable,  because  contauung 
a  greater  proportion  of  tanning  matter. 

1005.  What  I  have  here  said  relative  to  the  cultivation  of  the  oak,  I 
regard  as  sufficient  to  convmce  any  proprietor  of  the  necessity  of  keeping 
his  oak  forest  thiimer  of  trees  than  any  other  of  his  woods.  I  need  only 
add,  in  conclusion,  that  in  every  other  respect  oak  plantations  are  to  be 
managed  upon  the  same  principles  as  other  hardwood  ones.  Oak  trees  are 
never  reckoned  of  full  age  till  they  have  attained  one  hundred  years;  there- 
fore, after  a  plantation  of  oaks  has  received  its  final  thinning,  it  should  be 
allowed  to  stand  until  that  age  before  cutting  down. 

SECTION  VI. SYSTEM  OF  THINNING  AND  BEARING  UP  OP  MIXED  HARDWOOD 

PLANTATIONS. 

1006.  The  reaiing  up  of  hardwood  plantations  to  anything  approachiii^ 
natural  perfection,  requires  much  more  attention  and  practical  knowledge 
from  the  manager  than  pine,  larch,  or  fir  woods  do. 

In  a  pine,  fir,  or  larch  plantation,  the  trees  are  alike  of  an  upright  habit 
of  growth,  from  which  circumstance  they  are  very  easUy  regulated  and  kqpt 

*  This  was  in  the  year  1820,  when  oak  wood  and  bark  were  both  selliDg  very  high;  ifid 
the  soil  being  rery  favourable,  it  was  an  extreme  case  of  the  value  of  oak. 
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in  proper  place  and  order ;  but  in  a  plantation  consisting  of  many  different 
kinds  of  hardwood,  all  growing  in  a  mixed  state — some,  as  the  elm,  inclin- 
ing to  grow  much  to  horizontal  branches,  and  others,  as  the  ash,  tending 
to  an  upright  growth — much  attention  is  necessary  for  the  first  thirty  years, 
in  order  to  keep  the  rambling  sorts  within  due  bounds,  and  from  over- 
topping and  injuring  their  neighbours  which  may  be  less  hardy  in  their 
young  state.  And  as  it  is  in  the  young  state  that  hardwood  plantations 
may  be  made  to  do  well  or  otherwise,  according  as  they  may  be  attended 
to,  it  is  a  matter  of  the  first  importance  in  good  forestry,  that  the  manager 
be  well  acquainted  with  the  circumstances  which  retard  the  progress  of 
young  trees,  as  well  as  those  which  are  known  to  be  favourable  to  their 
healthy  development.  Being  well  aware,  from  past  experience,  of  the 
extensive  damage  which  is  done  to  young  hardwood  plantations  in  conse^ 
quence  of  their  being  neglected  in  theii*  young  state,  I  shall  here  lay  down 
at  some  length  the  method  which  ought  to  be  pursued  in  order  to  have 
healthy  and  valuable  hardwood  trees— dwelling  more  particularly  upon  the 
system  which  ought  to  be  adopted  in  rearing,  till  the  trees  attain  thirty 
years  of  age  ;  after  which  time,  if  they  have  been  properly  attended  to,  little 
care  is  required  as  regards  trees  individually,  except  to  give  them  room  as 
they  advance  in  size. 

1 007.  Let  the  accompanying  diagram  represent  a  piece  of  ground  which 
has  been  planted  with  different  sorts  of  young  hardwood  trees,  at  ten  feet 
apart^  the  ground  being  made  up  between  them  with  larch  and  pine,  to  act 
as  nurses,  so  that  the  young  trees  stand  over  all  at  three  and  a  half  feet 
from  each  other. 

In  the  diagram  the  different  sorts  of  trees  are  represented  by  marks 
differing  either  in  colour  or  in  character,  thus: — 

Oak  trees,  planted  at  twenty  feet  apart,  are  represented  by  a  red  circle. 

^ah  trees,  planted  at  twenty  feet,  by  a  black  circle. 

"Kim  trees,  planted  at  twenty  feet,  by  a  red  cross. 

Sycamore  trees,  planted  at  twenty  feet,  by  a  black  cross. 

iJarch  nurses,  planted  at  three  and  a  half  feet  from  hardwood,  by  a  red 

point. 
Soots  pine  nurses^  planted  at  five  feet  from  hardwood,  by  a  black  point. 

1008.  Upon  examining  the  diagram,  it  will  be  found  that  each  sort  of 
hardwood  tree  is  planted  in  such  a  manner  that  each  tree  of  the  same  sort 
is  exactly  twenty  feet  from  the  next  of  its  own  species.  This  is  an  import- 
ant point  to  attend  to  in  the  planting  of  mixed  hardwood  plantations ;  for 
it  may  ultimately  be  foimd  necessary  to  cut  out  the  whole  of  one  sort ;  and 
in  this  case,  the  others  which  were  left  would  stand  at  equal  distances  after 
these  had  been  removed. .  The  ash  and  sycamore  are  planted  within  ten 
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feet  of  the  oaks,  while  the  elm  is  kept  fourteen  feet  off  them.    This  is 
another  point  of  much  importance  to  attend  to  in  the  planting  of  mixed 
hardwood  plantations.     For  example,  supposing  that  the  oaks,  which  are 
planted  at  twenty  feet  apart,  are  intended  to  remain  as  the  only  ultimate 
crop,  then  the  ash  and  sycamore,  which  are  of  an  upright  habit  of  growth 
in  a  close  wood,  could  grow  for  a  longer  time  close  upon  the  oaks  than  the 
elm  could  safely  do,  which  is  of  a  spreading  habit ;  therefore  the  ehn,  at 
fourteen  feet  distance  from  the  oak,  would  be  as  close  upon  the  oaks  at 
thirty  years'  standing,  as  the  ash  and  sycamore  at  the  same  time.    The 
larches  are  planted  three  and  a  half  feet  from  the  hardwood  plants.    The 
reason  of  this  is,  that  the  larch,  from  its  light  and  airy  habit  of  growdi,  is 
found  not  to  hurt  the  hardwood  plants  so  much  as  the  Scots  pines  would  do 
at  the  same  age ;  for  which  reason,  also,  the  Scots  pines  are  for  the  most 
part  planted  five  feet  from  the  hardwood  plants.    Besides,  the  larches,  being 
planted  next  the  hardwood,  are  likely  to  be  taken  out  first  in  the  way  of 
thinnings  ;  and  in  this  case  they  are  of  far  greater  value  when  cut  at  an 
early  stage  than  the  Scots  pines.     The  four  larches,  which  are  planted  next 
each  hardwood  plant,  can  be  all  taken  away,  in  the  way  of  thinning,  a 
considerable  time  before  it  is  found  necessary  to  cut  a  Scots  pine  ;  and  by 
this  arrangement  the  Scots  pines  can  be  allowed  to  stand  and  grow  till  they 
become  of  some  value: 

1009.  We  shall  now  suppose  that  a  pretty  large  tract  of  ground  has  been 
planted  with  young  forest  trees  exactly  in  the  manner  represented  in  the 
diagram.     We  shall  further  suppose  that  the  ground  so  planted  has  been 
properly  drained  and  rendered  congenial  for  the  future  welfare  of  the  plants; 
for,  let  me  again  observe  that  much  of  their  future  success  depends  upon 
this.  .   A  very  indifferent  soil,  if  well  dried,  will  produce  much  better 
timber  than  a  good  soil  having  a  superfluity  of  water  in  it ;  hence  the 
importance  of  a  thorough  clearing  of  the  groimd  &om  all  superfluous  water 
before  planting  forest  trees  upon  it     Presuming  that  the  ground  has  been 
well  dried,  by  means  of  open  drains  put  on  at  consistent  distances,  and  that 
the  young  trees  have  been  properly  planted  according  to  directions,  as  for- 
merly given  in  this  book,  the  next  question  which  naturally  occurs  is,  At 
what  stage  of  the  growth  of  such  a  young  plantation  should  thinning  com- 
mence ?    This  is  a  question  which  has  given  rise  to  a  great  deal  of  useless 
discussion  among  those  who  have  the  management  of  plantations ;  all  this 
arising  from  not  taking  into  account  the  effect  of  altitude  upon  the  growth 
of  young  trees  ;  and  not  only  the  effect  of  altitude,  but  even  the  effect  of 
soil  and  aspect,  and  in  fact  many  other  local  circumstances  which  cannot 
always  be  accoimted  for.     For  example,  in  districts  of  the  country  pretty 
far  inland,  and  upon  estates  of  a  generally  level  nature,  four  hundred  feet 
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above  the  level  of  the  sea,  I  have  seen  foresters  thinning  their  young  plan- 
tations for  the  first  time  at  eight  years  old  from  the  time  of  planting; 
while,  on  the  other  hand,  upon  the  west  coast  of  Britain,  upon  estates 
within  a  few  miles  of  the  sea,  and  at  four  hundred  feet  above  its  level,  I 
have  seen  young  plantations,  under  excellent  management,  not  ready  for 
thinning  when  they  were  ten  years  old,  and  that  although  the  young  trees 
were  planted  at  the  same  distances  from  one  another  in  both  cases.  Now, 
this  at  once  points  out  that,  independent  of  altitude,  other  local  circum- 
stances must  be  taken  into  consideration  ;  as,  for  instance,  if  the  ground 
planted  be  upon  a  level  part  of  the  country,  the  trees  will  grow  quicker 
thah  they  could  do  in  a  hilly  district,  even  supposing  the  altitudes  of  both 
to  be  the  same ;  while,  again,  trees  grow  much  faster  in  a  glen  or  hollow 
than  upon  a  common  level  piece  of  ground,  and  in  a  large  plantation  than 
in  a  small  one.  And  with  regard  to  soil,  when  it  is  of  a  light  or  sandy 
nature,  young  trees  grow  very  quickly  upon  it  for  a  few  years,  and  soon 
arrive  at  maturity ;  while,  at  the  same  altitude,  upon  a  heavy  or  clay  soil, 
trees  will  be  longer  in  getting  away,  but  will  ultimately  be  far  superior  to 
those  planted  upon  the  light  soil  Every  intelligent  forester,  who  has  had 
the  management  of  plantations  upon  an  estate  of  considerable  extent  and 
of  a  varied  surface,  will  have  had  occasion  to  remark  the  great  difference 
that  occurs  in  the  growth  of  plantations,  even  within  the  bounds  of  one 
estate  ;  and  that  according  as  the  plantation  may  be  situated  upon  a  sudden 
rising  height,  upon  flat  level  ground,  in  a  hollow  or  glen,  upon  sandy  or 
light  soil,  or  upon  heavy  clay  soil ;  and  I  must  say  also,  according  to  shelter 
received  from  surrounding  plantations,  &c.  It  will  then  at  once  appear 
evident  that,  to  give  anything  like  a  rule  for  the  time  at  which  a  young 
plantation  should  be  thinned  at  first,  is  a  thing,  properly  speaking,  impos- 
sible, as  I  have  learned  from  practical  experience.  There  are,  indeed,  men, 
-whom  we  may  properly  term  theorists,  who  pretend  to  lay  down  exact 
rules  for  the  thinning  of  young  plantations  at  any  given  stage,  and  who 
even  state  the  exact  size  that  a  tree  should  be  at  a  given  age,  without  having 
any  regard  to  local  circumstances  affecting  the  growth  of  trees ;  all  which 
arises  fi:om  the  want  of  experience,  and  from  ignorance  upon  the  subject  of 
growing  trees  :  for  even  a  person  unacquainted  with  forest  matters  will  at 
once  admit  that,  in  some  sheltered  situations,  trees  will  be  fit  for  a  given 
purpose  at  twenty  years  from  the  time  of  planting,  while  others  of  the  same 
age,  planted  upon  an  exposed  part,  will  not  be  nearly  so  large. 

1010.  Upon  the  estate  of  Amiston  the  plantations  are  situated  upon 
land  varying  from  four  hundred  to  thirteen  hundred  feet  above  the  level  of 
the  sea.  A  considerable  portion  of  these  are  growing  in  glens  or  hollows — 
a  portion  on  level  ground,  about  the  home  domains — and  another  portion 
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growing  on  a  high  moorland  part  of  the  estate.  Having  such  a  varied  sur- 
face for  the  growing  of  plantations  upon  this  estate,  I  shall  here,  for  the 
guidance  of  those  who  may  not  have  similar  opportunities,  lay  down  the 
different  ages  at  which  I  have  thinned  plantations  on  that  estate,  motion- 
ing at  the  same  time  the  nature  of  the  soil,  and  the  altitude  of  each. 

1011.  First,  In  a  hollow  or  glen,  four  hundred  feet  above  the  levdof 
the  sea,  planted  with  oaks  at  twelve  feet  distances,  and  made  up  mtfa 
larches  to  four  feet  over  all,  I  have  found  it  necessary  to  thin  out  the  latter 
at  seven  years  from  the  time  of  planting.  The  soil  in  this  instance  was  a 
light  sandy  loam,  with,  in  many  places,  rocky  projecting  points,  with  very 
little  soil. 

1012.  Second,  Upon  a  level  part  of  the  estate,  about  seventy  feet  higher 
than  the  glen  above  mentioned,  is  a  mixed  plantation  of  the  same  kind  as 
the  above,  and  planted  at  the  same  distances,  which  I  found  iiecess^to 
thin  at  eight  years  from  the  time  of  planting ;  the  soil  in  this  instance 
being  what  may  be  termed  a  clay  loam,  and  having  been,  before  hmg 
planted,  imder  agricultural  crops. 

1013.  Third,  Another  young  plantation,  consisting  of  oaks  planted  at 
eight  feet  distance,  and  made  up  with  Scots  pines  and  spruce  firs  to  four  feet 
over  all,  was  thinned  when  of  nine  years'  standing.  The  height  of  this 
plantation  was  five  hundred  feet  above  the  level  of  the  sea,  situated  on  a 
level  part  of  the  estate,  the  soil  being  rather  a  stiffish  clay. 

1014.  Fourth,  Upon  the  same  level  with  the  last-mentioned  plantation, 
but  in  a  hollow,  I  thinned  larches  from  among  the  hardwood  for  the  first 
time  at  eight  years  old.  The  soil  here  was  much  the  same  as  that  last 
stated ;  but  the  situation  being  in  a  hollow,  the  young  trees  came  more 
rapidly  forward  from  being  sheltered. 

1015.  Fifth,  A  young  plantation,  six  hundred  feet  above  the  level  of  the 
sea,  consisting  of  oaks  ten  feet  apart,  made  up  with  larch  and  spruce  firs, 
I  thinned  for  the  first  time  when  of  ten  years'  standing.  The  soil  in  this 
instance  was  very  variable  ;  in  some  parts  approaching  to  clay ;  in  others, 
sandy  loam  ;  in  others,  gravelly ;  and  in  others,  mossy :  consequently,  from 
the  great  variety  of  soils  contained  in  this  plantation,  it  was  not  generally 
alike  at  the  same  time  ready  for  being  thinned.  On  the  dry  sandy  soil  I 
found  the  larches  had  grown  very  rapidly,  while  on  the  more  clayey  parts 
they  had  not  come  nearly  so  rapidly  away.  On  the  clayey  paxts,  and 
particularly  where  the  moss  and  clay  approached  each  other,  I  found  the 
spruce  firs  had  far  outstripped  the  larches  in  the  rapidity  of  their  growth. 

1016.  Sixth,  In  a  pretty  large  glen,  situated  six  hundred  feet  above  the 
level  of  the  sea,  is  another  plantation  of  eight  years'  standing,  which  I 
found  necessary  to  have  thinned  at  that  stage.    The  trees  consist  of  oaks 
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planted  at  eight  feet  apart,  and  made  up  with  larch  and  spruce  firs  to 
four  feet.  The  soil  is  a  sandy  loam,  in  many  places  sand  very  much  pre- 
dominating. 

101 7.  Seventh,  A  number  of  plantations,  situated  seven  hundred  and  fifty 
feet  above  the  level  of  the  sea,  and  upon  a  rather  exposed  northern  aspect, 
I  found  not  requiring  to  be  thinned  for  the  first  time  before  they  were 
twelve  years  old.  The  crop  of  trees  in  these  is  mixed  hardwood,  at  ten  feet 
apart,  made  up  with  larch,  Scots  pine  and  spruce  firs,  to  three  and  a  half  feet ; 
and  the  soil  in  general  is  a  sharp  sandy  loam,  and  in  many  places  gravel. 
Grenerally  speaking,  all  the  plantations  upon  the  estate  of  Amiston,  which 
are  situated  between  seven  hundred  and  fifty  and  nine  hundred  feet  above 
the  level  of  the  sea,  I  have  not  found  necessary  to  thin,  although  the  trees 
are  planted  at  three  and  a  half  feet  apart,  before  they  are  twelve  years  old ; 
excepting,  indeed,  hollow  parts,  where  there  is  natural  shelter  produced. 
In  such  hollows,  even  at  eight  hundred  feet  of  altitude,  I  have  found  it 
necessary  to  thin  at  nine  and  ten  years  of  age. 

1018.  Eighth,  At  one  thousand  feet  above  the  level  of  the  sea,  where  the 
natural  surface  soil  is  of  that  description  known  by  the  name  of  sandy 
moss,  producing  short  bushy  heath,  I  have  never  found  it  necessary  to  thin 
for  the  first  time,  even  when  the  trees  were  planted  at  three  feet  apart,  till 
they  were  fourteen  years  old  :  at  the  same  altitude,  that  is,  one  thousand 
feet,  where  the  soil  is  of  a  loamy  nature,  and  adapted  for  the  growth  of 
hardwood,  I  have  found  it  necessary  to  thin  larch  from  the  hardwood  at 
from  twelve  to  thirteen  years. 

1019.  Ninth,  In  pine  and  larch  plantations,  planted  upon  goodish  loamy 
soil,  at  twelve  hundred  feet  above  the  level  of  the  sea^  having  a  northern 
aspect,  I  have  not  found  it  necessary  to  thin  trees  planted  at  three  feet 
apart  before  they  were  fourteen  and  sixteen  years  old ;  excepting,  indeed, 
in  any  hollow  glen,  where,  of  course,  from  the  efiects  of  natural  shelter,  two 
or  three  years  may  be  gained. 

1020.  Now,  from  the  above  statement,  it  will  appear  evident  that  alti- 
tude has  much  to  do  in  the  bringing  of  trees  to  a  given  si^e  within  a  given 
tima  Those,  therefore,  who  say  that  every  plantation  should  be  thinned  at 
snch  and  such  a  time,  only  expose  their  own  want  of  knowledge  in  the 
matter,  and  ought  not  to  be  trusted  as  guides  in  forest  operations. 

1021.  We  shall  now  suppose  that  we  have  in  hand  a  plantation  of  fifty 
Acres  in  extent,  which  has  been  planted  with  a  mixture  of  hardwood,  pine, 
and  larch,  exactly  in  the  proportions  pointed  out  in  the  diagram.  This 
plantation  we  shall  suppose  to  be  upon  a  moderately  exposed  situation,  say 
dglxt  hundred  feet  above  the  level  of  the  sea,  and  pretty  far  inland,  having 
a  soil  of  moderate  capabilities.     Such  a  plantation  will,  in  all  probability,  be 
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ready  for  the  first  coarse  of  thinning  when  from  ten  to  twelve  years  old ; 
but  before  commencing  to  thin  out  any  of  the  larches,  it  will  be  neces- 
sary, in  the  first  place,  to  have  an  eye  to  the  state  of  the  hardwood  plants, 
which  of  course  are  intended  as  the  principal  and  ultimate  crop  upon  the 
ground. 

1022.  In  the  rearing  of  plantations  generally,  and  more  especially  in  the 
case  of  those  in  which  it  is  intended  to  rear  up  a  supply  of  various  kinds  of 
hardwood  for  general  usefulness,  independent  of  a  particular  sort  which  is 
to  remain  as  an  ultimate  crop  upon  the  ground,  the  forester  requires  to 
watch  them  continually,  in  order  to  keep  them  in  a  constantly  healthy 
growing  state.    The  trees,  after  they  have  got  properly  established  in  the 
ground,  must  not  be  allowed  to  become  so  crowded  together  as  to  impede 
the  free  action  of  air  among  them ;  neither  must  they  at  any  time  be 
thinned  so  severely  as  materially  to  cool  down  the  usual  temperature  of  the 
whole  as  a  plantation,  as  is  too  often  done.    A  forester,  therefore,  in  order 
to  raise  plantations  profitably,  should  have  the  state  of  every  plantation 
under  his  charge  continually  in  his  eye ;  for  unless  this  be  the  case,  matters 
will  without  doubt  go  wrong.     The  forester  will  then,  in  the  case  of  suck  a 
young  plantation  as  we  are  now  discussing,  observe  at  what  time  the  points 
of  the  side  branches  of  the  larches  begin  to  touch  those  of  the  hardwood 
plants  next  them ;  and  as  soon  as  this  ensues  in  the  plantation  generallyt 
it  is  time  to  give  the  hardwood  plants  a  prune,  which  should  in  all  cases 
be  done  before  any  thinning  of  the  nurses  takes  place.    In  the  case  of  snd 
a  plantation  as  is  now  under  consideration,  this  pruning  will,  in  all  pro- 
bability, have  to  be  made  in  the  eighth  or  ninth  year,  independently  of  otha 
prunings  they  may  have  received  when  younger. 

1023.  In  pruning  the  young  hardwood  trees  at  this  stage,  have  all  strong 
branches  that  may  have  the  appearance  of  gaining  strength  upon  the  top 
shoots  of  each  tree  cut  clean  away  from  the  bole.  At  this  early  stage,  and 
while  the  plants  are  in  a  young  and  sapling  state,  they  are  much  improved 
by  a  judicious  lopping  off  of  all  large  branches  ;  for  immediately  after  such 
treatment,  the  trees  push  upward  in  a  vigorous  healthy  manner,  making 
double  the  progress  that  others  do  under  like  circumstances,  which  have 
not  been  pruned  of  their  superfluous  side  branches.  Having  thus  gone 
over  all  the  hardwood  plants,  and  pruned  them  in  the  manner  stated, 
have  any  of  the  side  branches  of  the  larch  plants  that  may  be  Ukely 
to  interfere  with  the  hardwood  soon,  cut  away  with  a  hedge-knife,  taking 
care,  however,  to  do  so  carefully :  that  is,  do  not  cut  the  branches  close  to 
the  stem,  but  only  about  half-way  in  upon  themselves ;  for,  were  these 
branches  to  be  cut  close  in  upon  the  surface  of  the  stem,  the  young  larch 
trees  would  in  all  probability  lose  much  of  their  sap  at  the  wounded  parts 
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and  consequently  the  health  of  the  trees  would  be  much  impaired.  This 
pruning  of  the  hardwood  trees  should  be  done  in  the  months  of  May  and 
June,  and  never  later  than  the  last  week  in  July.  If  this  be  not  attended 
to,  the  wounded  parts  will  not  heal  up  properly  before  winter  set  in.  I 
have  frequently  had  occasion  to  observe,  that  young  trees  which  had  been 
pruned  in  September  were  much  injured  at  the  wounded  parts  during  the 
frost  of  the  following  winter ;  and  the  consequence,  of  course,  was,  that  the 
trees  so  dealt  with  were  unhealthy  for  a  considerable  time  afterwards,  while 
the  cause  of  their  unhealthiness  was  attributed  to  anything  but  the  truth. 
One  man,  with  ease,  will  prune  the  young  hardwood  trees,  and  clear  them 
frt>m  any  side  branches  of  the  nurses,  upon  an  acre  of  ground,  in  one  day ; 
for  at  this  stage  the  work  is  easily  performed.  Many  object  to  the  doing 
such  work,  on  the  ground  of  its  expense ;  but  this  is  a  very  great  mistake : 
at  the  very  utmost,  two  shillings  and  sixpence  an  acre  may  be  reckoned 
upon  as  the  price  of  such  work,  which  is,  comparatively  speaking,  a  mere 
trifle,  considering  the  advantage  derived  from  it.  We  have  men  so  trained 
to  the  work,  that  one  will  prune  and  relieve  the  crop  on  nearly  two  acres 
in  one  day. 

1024.  Having  pruned  the  young  hardwood  trees,  and  relieved  them 
firom  the  points  of  any  of  the  side  branches  of  the  nurses,  they  will,  from 
having  the  advantage  of  shelter  all  about  them,  make  strong  and  vigorous 
shoots,  and  their  side  branches  will,  in  the  course  of  two  years  after  this 
praning,  have  nearly  met  with  those  of  the  larcL     By  that  time  they 
-wUl  have  gained  a  confirmed  healthy  growing  state,  and  have  completely 
recovered  from  the  effects  of  any  pruning  they  may  have  received ;  conse- 
quently they  are  then  in  a  fit  state  for  being  exposed  to  free  air,  as  they 
always  are  after  being  thinned  for  the  first  time ;  while,  if  young  hardwood 
trees  be  properly  attended  to  in  pruning  them  in  the  manner  and  at  the 
stage  above  stated,  they  seldom  or  ever  require  much  pruning  afterwards. 
The  great  error  which  prevails  among  inexperienced  foresters,  at  the  pre- 
sent time,  in  the  management  of  young  hardwood  plantations,  is,  that  they 
l>oth  thin  and  prune  at  the  same  time.     Now,  no  system  of  management 
can  be  more  injurious  to  the  health  of  any  plantation  than  this ;  for,  when 
a  few  branches  are  lopped  off  a  young  tree,  it  will  often  die  when  exposed 
suddenly  to  a  temperature  below  that  which  it  formerly  used  to  exist  in ; 
sLudL  this  lowering  of  temperature  invariably  ensues  when  thinning  and 
praning  are  executed  at  the  same  tima     But  if,  when  a  young  tree  is 
pnued,  the  temperature  be  increased  rather  than  otherwise,  the  tree  is 
irnxiiediately  improved  by  the  operation,  and  decidedly  attains  a  more 
vigorous  constitution  than  it  formerly  possessed ;  and  this,  again,  is  exactly 
^he  case  when  pruning  is  done  in  the  early  part  of  summer,  and  a  consider- 
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able  time  previous  to  thinning.  We  may  herein  see  at  onoe  the  evil 
of  both  pnining  and  thinning  at  the  same  time,  and  the  great  propriety 
of  pruning  trees  a  considerable  time  before  exposing  them  suddenly  by 
thinning. 

1025.  I  said  above,  that,  in  the  course  of  two  years  from  the  time  tiut 
the  hardwood  received  the  pruning,  their  side  branches  would  be  about  to 
meet  with  those  of  the  larches.     This  is  a  stage  in  the  culture  of  young 
hardwood  trees  to  be  closely  observed  by  the  intelligent  forester ;  for  if  the 
branches  of  the  nurses  are  allowed  to  encroach  upon  the  hardwood,  they 
will  very  soon  hurt  them  by  lashing  and  crushing  them  down ;  for  let  it 
be  kept  in  mind,  that  the  larch  grows  much  more  rapidly  than  the  hard- 
wood does ;  and  the  former  are  not  planted  with  the  view  of  doing  injuiy 
to  the  hardwood  plants,  but,  on  the  contrary,  to  nurse  them  up  and  protect 
them.     Again,  on  the  other  hand,  there  is  a  possibility  of  injuring  the 
hardwood  plants  by  taking  the  nurses  too  early  away  firom  them ;  and  this 
also  ought  to  be  avoided  as  much  as  keeping  them  too  dose.    Every 
forester  of  extensive  experience  will  have  observed  that  hardwood  trees, 
when  at  the  stage  to  which  we  are  now  adverting,  if  kept  too  far  from  their 
nurses,  are  extremely  apt  to  become  of  a  branchy  coarse  habit,  and  not 
inclined  to  grow- upwards  so  much  as  to  grow  to  strong  side  branches. 
This  is  an  evil  of  very  great  magnitude,  and  ought  in  all  cases  to  be 
guarded  against  where  dean  healthy  timber  is  the  object    There  is,  there- 
fore, a  medium  course  to  be  followed ;  and  the  question  is,  by  what  feature 
can  an  inexperienced  person  decide  upon  the  proper  time  that  he  should 
begin  to  thin  away  nurses  from  the  young  hardwood?    The  right  answer 
is  not  so  easily  given  as  many  would  suppose.    To  the  eye  of  an  expe- 
rienced forester  the  matter  is  indeed  simple,  but  to  convey  his  eiqierienoe 
upon  this  point  to  the  mind  of  an  inexperienced  stranger,  is  not  such  a 
simple  matter. 

The  best  rule  for  guidance  in  this  matter  is,  to  go  carefully  tlirough 
among  the  trees,  and  mark  particularly  the  state  of  the  hardwood  plants ; 
specially  observing  if  the  branches  of  the  larches  are  here  and  there 
upon  and  interfering  with  those  of  the  hardwood ;  and  if  this  be  the 
thinning  should  be  conunenced  Having,  then,  dedded  that  thinning  is 
necessary,  the  first  step  in  the  work  is  to  have  the  nurses  marked  whidi 
it  is  considered  should  be  taken  out ;  and  in  order  to  do  this  properiy, 
considerable  practical  judgment  is  required.  All  theoretical  men,  w]m> 
have  had  little  practical  experience  to  form  their  judgment  with  regard  to 
thinning  young  plantations,  maintain  that,  at  a  certain  age  of  a  plantation, 
a  certain  number  of  trees  ought  to  be  cut  away  from  each  hardwood  plant ; 
thus  reducing  practical  forestry  to  a  few  rules  of  practical  geometry.     This 
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sounds  all  very  well  in  the  ears  of  other  inexperienced  men,  but  when 
reduced  into  practice,  it  proves  an  utter  absurdity.  Plants  are,  like  animals, 
often  found  to  die  suddenly,  and  that,  too,  without  our  being  able  to  give 
a  reason  for  it ;  besides,  nothing  is  more  true  than  that  all  trees  of  the 
wood  do  not  grow  alike ;  and  seeing  this,  we  must,  in  the  case  of  thinning, 
judge  for  ourselves,  and,  from  practical  observation,  choose  which  should 
stand  and  which  come  out. 

1026.  In  practical  forestry  the  operator  will  very  generally  find  that  of  the 

four  larches  planted  about  each  hardwood  tree  (see  Diagram),  one  or  two 

may  be  of  a  pretty  large  size,  and  others  of  a  smaller ;  one  or  two  may  be 

lying  too  much  upon  the  hardwood  plant  next  them,  and  others  be  found 

not  doing  it  harm,  but  on  the  contrary  sheltering  it;  and  these  may 

therefore  be  very  properly  left  for  a  tima    This  at  once  points  out  the 

harm  that  would  be  done  to  plantations  were  we  to  thin  them  according  to 

any  theoretical  rules.    On  this  point  also  the  theorist  says, ''  at  the  first 

thinning,  cut  away  all  the  four  larches  that  stand  next  the  hardwood  in 

each  case.''    Now,  I  have  already  said  that  when  young  hardwood  trees  are 

allowed  to  have  too  much  space  in  the  plantation,  they  naturally  incline 

to  spread  their  side  branches,  and  do  not  grow  so  tall  as  they  ought  to  do 

in  order  to  make  clean  valuable  timber.     In  such  a  case  as  this,  much 

praning  would  be  necessary  in  order  to  keep  the  trees  in  shape  and  put 

them  into  balance ;  and  this  severe  pruning  is  always  injurious ;  and  were 

-we  to  cut  away  all  the  four  larches  at  once,  this  would  be  the  precise  state 

of  the  hardwood  trees.    A  single  glance  at  the  diagram  will  show  the 

tendency  of  such  treatment    The  four  larches  stand  at  three  and  a  half 

feet  distance  firom  each  hardwood.    Now,  were  these  taken  away  at  once, 

-what  a  severe  check  would  the  hardwood  receive!    Before  the  thinning 

took  place  these  nurses  were  close  upon,  and  even  touching,  the  branches 

of  the  hardwood  plant ;  whereas,  by  their  removal,  there  would  be  a  space 

of  five  feet  between  the  hardwood  plant  and  each  of  the  Scots  pines  on  the 

one  hand,  and  another  space  of  seven  feet  between  them  on  the  other. 

This  would  not  be  nursing  up  timber  upon  right  principles,  but  the  very 

liV'ay  to  retard  its  growtL 

I  would  not  have  adverted  so  much  to  this,  were  I  not  aware  that  there 
13  a  class  of  men  who  term  themselves  foresters,  whose  views  have  a  ten- 
dency to  deceive  proprietors  by  such  statements  as  I  have  given  above ; 
^liey  never  having  had  any  practical  experience  of  their  own  even  to  prove 
^he  evil  of  the  opinions  which  they  hold  in  forest  matters.  I  am,  there- 
fc>re,  anxious  to  put  proprietors  upon  their  guard  as  to  how  far  they  give 
lioed  to  them. 

1027.  Having,  I  think,  pointed  out  the  evil  which  would  arise  from  going 
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to  work  in  forestiy  according  to  theoretical  rules,  it  is  evident  that  practical 
experience  Is  the  only  schoolmaster  for  the  person  who  is  to  mark  die 
trees  which  should  be  taken  out  of  a  plantation  at  any  period  of  its  grovdi; 
and  seeing  that  no  invariable  rule  can  be  laid  down  as  a  guide,  the  operator 
may  safely  go  to  work  conformably  with  the  following  directions : — 

He  will  first  provide  himself  with  what  is  termed  a  hand-hUl,  with  which 
to  mark  the  trees  which  are  to  be  taken  out ;  and  with  this  implement  in 
his  hand,  he  will  take  his  station  on  the  most  sheltered  side  of  the  phin- 
tation  to  be  thinned.     My  reason  for  beginning  upon  this  side  is,  that  all 
trees  have  fewer  branches  upon  what  is  termed  the  storm  side,  than  they 
have  upon  the  other;  consequently,  the  nurses  growing  upon  the  storm  side 
of  the  hardwood  plants  will  have  their  inner  branches,  or  those  upon  theii 
sheltered  sides,  more  abundant,  and  more  lying  upon  the  hardwood,  than 
those  which  grow  upon  the  sheltered  side  of  the  latter.     Now,  the  operator, 
from  keeping  this  in  view,  and  beginning  upon  the  sheltered  side  of  the 
plantation,  sees  much  more  readily,  as  he  advances,  the  branches  of  the 
nurses  which  grow  upon  their  sheltered  sides,  and  can  more  easily  judge  of 
the  extent  of  the  injury  they  may  be  doing  to  the  hardwood  trees. 

Being  thus  stationed  with  a  hand-bill  for  the  purpose  of  marking,  he 
will  walk  up  to  the  first  hardwood  plant  at  the  point  where  he  intends  to 
commence ;  and  having  done  so,  he  will  examine  which  of  all  the  larch  trees 
about  it  has  its  branches  lying  most  upon  it,  and  which  will,  without  doabt» 
be  the  one  that  stands  most  directly  between  the  hardwood  plant  and  the 
storm  point     Having  decided  upon  this,  and  marked  it  with  the  bill,  bj 
simply  breaking  off  a  few  of  the  branches,  or  by  taking  a  slice  of  the  baik 
from  it,  he  will  have  a  man  or  two  following  him,  each  with  an  axe,  whose 
duty  will  be  to  cut  each  tree  as  it  is  marked.     In  the  cutting  of  it,  tiie 
operator  will,  vrith  his  axe,  prune  a  few  of  the  lower  branches  firom  it,  in 
order  that  he  may  the  more  readily  get  his  implement  to  the  root  of  the 
young  tree ;  and  this  being  done,  he  will  cut  it  as  low  as  possible,  beatr 
ing  away  any  of  the  grass  with  the  head  or  heel  of  the  axe,  if  that  be 
any  obstruction  to  his  getting  it  cut  sufficiently  low.     The  tree,  as  soon  as 
it  is  cut,  should  be  hauled  out  by  a  boy  present  for  the  purpose,  and 
laid  down  upon  the  nearest  road  in  the  plantation,  where  another  boj 
should  be  stationed  for  the  purpose  of  taking  off  all  the  branches  with 
a  hand-bill.      Small  trees  of  this  description  should  be  pruned  out  to 
the  very  points,  and  put  in  bundles  or  smaU  lots,  for  the  conveniaice  of 
removal 

1028.  We  shall  now  suppose  that  one  larch  has  been  marked,  cut,  and 
carried  out,  the  one  which  had  been  hanging  most  upon  the  hardwood  plant 
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Now,  from  this  one  tree  havisg  been  removed,  the  person  whose  duty  it  is 
to  mark  the  trees  will  see  more  clearly  how  the  hardwood  trees  may  be 
affected  by  the  removal  of  the  one.  He  will  after  this  be  more  able  to  judge 
as  to  which  of  the  others  should  be  taken  next ;  and  if  the  branches  of  any 
of  the  other  three  larches,  which  are  yet  supposed  to  be  growing  about  the 
hardwood  plant  in  question,  are  found  in  any  way  to  hang  upon,  and  are 
likely  ere  long  to  injure  it,  let  it  be  marked  and  cut  away  also. 

1029.  At  this  early  stage  of  the  growth  of  such  a  plantation  as  we  are 
now  speaking  of,  it  will  very  seldom  be  found  necessary  to  cut  away  more 
than  two  nurses  from  each  hardwood  plant,  and  in  many  instances  even  one 
may  be  enough  to  take  away  at  once,  with  the  view  of  retaining  a  regular 
proportion  of  shelter  throughout  the  plantation,  as  well  as  of  doing  justice 
to  each  hardwood  tree.  Therefore,  at  this  stage,  I  would  advise  that  where 
any  of  the  larches  are  not  encroaching  upon  the  branches  of  the  hardwood 
plants,  nor  likely  to  do  so  for  the  next  two  years,  they  should  be  left  till  the 
next  period  of  thinning,  which,  according  to  the  scheme  laid  down  in  a 
former  section,  will  take  place  three  years  afterwards.  By  such  a  cautious 
method  of  procedure  the  trees  will  succeed  much  better,  and  not  receive 
any  sensible  check. 

1030.  In  the  same  manner  as  has  already  been  pointed  out  for  the  reliev- 
ing of  the  first  hardwood  tree,  do  to  the  whole  in  the  plantation,  paying 
no  respect  to  the  nurses  themselves,  but  having  the  attention  constantly 
directed  to  the  relieving  of  each  and  every  one  of  the  hardwood.   The  nurses, 
in  this  instance,  are  merely  planted  with  the  view  of  rearing  up  the  hard- 
wood plants ;  and  when  they  begin  to  hurt  them  by  their  pressing  too  close 
upon  them,  they  mpst,  of  course,  be  removed.     The  person  who  marks  the 
trees  need  not  wait  in  all  cases  till  he  sees  the  one  which  he  marked  cut  down ; 
this  would  be  a  tedious  business :  but  if  he  has  never  marked  any  trees  before, 
as  I  am  at  present  assuming  he  has  not,  it  is  but  proper  that  he  should 
l>egin  cautiously,  and  see  the  effects  of  his  judgment  before  he  proceed  too 
fjftr.     This  he  may  properly  continue  to  do  for  a  day  or  two ;  by  which 
iJLme,  if  he  is  an  intelligent  and  observant  person,  he  will  be  able  to  go  on 
xnarking  before  the  cutters.    He  may  now  and  then  take  a  walk  back  upon 
tJie  ground  he  has  gone  over,  and  see  the  effects  of  his  work ;  and  if  any- 
-tiling  presents  itself  that  he  could  improve  upon,  such  as  marking  a  few 
e:xtra  trees  which  may  appear  to  be  too  close  upon  the  hardwood,  this  will 
lifive  the  effect  of  improving  his  judgment  in  the  work  he  has  on  hand, 
a,nd  make  him  more  attentive  in  future.    In  marking  the  trees,  let  it  be 
done  invariably  upon  one  side ;  for  if  this  be  not  attended  to,  the  person 
-velio  comes  behind  to  cut  them  will  lose  much  valuable  time  in  looking  for 
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the  marks  ;  while,  if  the  trees  are  all  marked  upon  one  side,  he  will  have 
no  difSculty  in  finding  them  out 

1031.  After  the  trees  have  been  all  carried  out  and  pruned  of  their 
branches,  as  has  been  already  directed,  they  should  be  removed  from  off  the 
roads  by  means  of  a  horse  and  cart,  and  stored  in  any  convenient  part  until 
sold.  If  they  can  be  sold  beforehand,  so  much  the  better,  as  by  this  means 
considerable  trouble  will  be  saved  in  their  not  having  to  be  carted  and 
stored  past  at  home.  The  size  of  these  larches,  at  about  ten  years  old,  will, 
in  a  moderately  exposed  situation,  eight  hundred  feet  above  the  level  of  the 
sea,  be  from  eight  to  ten  feet  in  length,  and  from  an  inch  and  a  half  to  two 
inches  in  diameter  at  the  middle.  They  should,  on  an  average,  be  worth 
1^.  each,  and  in  most  districts  sell  very  readily  for  various  kinds  of  fencing 
purposes,  handles  for  agricultural  implements,  poles  for  tndning  flowers 
upon,  &c.  &c.  We  are  in  the  habit  of  cutting  many  thousands  of  these 
every  year,  and  find  that  they  pay  us  well,  there  being  a  great  demand  for 
them  :  this  year  (1859)  we  have  not  been  able  to  supply  the  demand  for 
fencing  purposes.  They  are  sold  at  3d.,  2^.,  2d.,  and  IJd.,  according  to 
size ;  this  showing  that  small  larch  thinnings,  apart  from  their  use  in 
nursing  up  the  hardwood  trees,  are,  when  cut  down,  a  valuable  commodity 
to  the  proprietor,  and  very  soon  come  in  to  pay  him  the  rent  of  his  land. 
I  am  the  more  desirous  to  draw  attention  to  this,  from  being  aware  that 
some  think  that  young  thinnings  do  not  pay  the  proprietor  his  expense  of 
planting  and  rearing  them  up.  This  is,  of  course,  a  decided  error,  and  only 
indicates  bad  management  on  the  part  of  those  who  have  found  it  sa 

1032.  In  three  years  from  the  time  that  the  plantation  had  received  its 
first  thinning,  it  wUl  again  be  necessary  to  look  over  the  hardwood  plants^ 
and  take  away  from  them  all  the  larches  that  seem  to  approach  and  hurt 
them.    At  this  second  thinning  it  is  very  possible  that  all  the  latter  wiU 
require  to  be  taken  out ;  for,  if  we  now  suppose  the  plantation  to  be  of 
thirteen  or  fourteen  years'  standing,  the  Scots  pines  which  stand  within 
five  feet  of  the  hardwood  (see  Diagram)  will  be  strong  and  healthy  young 
trees,  and  will,  from  their  massy  foliage,  prove  shelter  enough  to  the  hard* 
wood.   This,  however,  must  not  be  taken  as  a  rule  ;  for  even  at  this  stage, 
upon  any  prominent  high  part  of  the  plantation,  it  is  very  possible  that 
the  hardwood  trees  may  not  have  advanced  so  very  rapidly  as  might  be 
imagined.    In  such  cases,  therefore,  it  will  be  proper  to  leave  a  few  of  the 
larches  till  the  next  course  of  thinning,  in  order  to  shelter  the  hardwood 
and  bring  them  into  shape ;  for,  if  they  be  exposed  at  this  stage,  they  will 
not  be  easily  got  into  shape  afterwards.    But  in  all  moderately  level  parts 
of  the  plantation,  and  more  particularly  in  any  hollow,  all  the  larches  mar 
at  this  time  be,  vrithout  hesitation,  taken  out ;  while,  by  the  time  the  phm- 


MIXED  HARDWOOD  PLANTATIONS.  455 

tation  has  arrived  at  seventeen  years  of  age,  the  larches  may  sJl  be  dis- 
pensed with,  leaving  the  nearest  trees  to  the  hardwood — ^namely,  the  Scots 
pines — ^at  five  feet  distance  from  them.  (See  Diagram.)  In  taking  out  all 
the  larches,  have  the  work  done  exactly  as  I  have  already  described  for 
the  first  course  of  thinning ;  except  that,  when  they  are  come  of  a  pretty 
large  size,  they  will  require  to  be  pruned  of  their  branches  on  the  spot 
where  they  fall,  and  the  trees  carried  out  to  the  roads,  while  the  branches 
can  be  gathered  up  and  burned  afterwards. 

1033.  In  practical  forestry  it  is  found  that  the  whole  number  of  the 
trees  that  may  have  been  originally  planted  upon  the  ground,  cannot  be 
accounted  for  in  the  course  of  thinning  and  training  up  ;  and  this  obser- 
vation I  make  here,  in  order  that  the  inexperienced  may  not  have  too 
sanguine  hopes  as  to  the  results  of  after  profit     Having  now  had  the 
management  of  thinning  a  vast  extent  of  woodlands  at  all  possible  ages, 
and  having  kept  accurate  notes  of  the  results  of  each  as  I  went  on,  I  have 
found  that,  even  under  very  good  management,  5  per  cent  will  be  found 
amissing  when  the  season  of  thinning  commences ;  and  even  after  the  trees 
have  arrived  at  the  stage  of  growth  we  are  now  speaking  of,  I  have  fre- 
quently found  many  go  back.    The  reason  of  such  deficiencies  occurring  is, 
that  while  the  plants  are  in  a  very  young  state — say  during  the  time  that 
they  are  under  five  years  of  age  in  the  plantation — they  are  liable  to  be 
attacked  by  vermin  of  every  description,  such  as  hares,  rabbits,  mice, 
squirrels,  moorfowls,  &c.  &a     Hares  and  rabbits  destroy  young  trees,  both 
nurses  and  hardwood,  by  gnawing  the  bark  upon  the  stems  and  branches.  I 
have  often  seen  young  trees,  three  quarters  of  an  inch  in  diameter,  completely 
cut  through  by  such  vermin ;  consequently  such  trees  were  rendered  useless 
if  of  the  pine  and  fir  tribes ;  but,  of  course,  hardwood  trees,  although  gnawed 
over,  would  again  come  away  from  the  bottom  part     Mice  and  squirrels 
injure  young  trees  by  eating  out  the  buds.    If  the  winter  and  spring  happen 
to  be  a  severe  one,  they  also  peel  the  bark  from  young  trees  wherever  they 
can  reach  it ;  and  when  severe  frosts  set  in,  trees  so  injured  very  frequently 
die  in  consequence  of  the  frost  affecting  them  at  the  peeled  part    Moor- 
fowls  are  very  destructive  to  young  Scots  pine  plants,  by  picking  out  all 
their  principal  buds ;  and  from  this  cause  alone  I  have  seen  very  many 
young  trees  killed.    It  will  thus  appear  evident  to  the  young  forester,  that 
Jxe  must  not  be  disappointed  although  he  cannot  find  all  the  trees  which  he 
knew  were  originally  planted  upon  the  ground ;  and  this  I  am  the  more 
particular  in  mentioning,  seeing  that  there  are  theoretical  foresters,  or 
irather  men,  who  say  that  no  tree  should  go  back  under  good  management, 
"^^e  may  as  well  say  that  no  medical  practitioner  should  be  called  in  to  see 
£k  patient  who  cannot  cure  every  disease  in  the  human  subject,  or  that  no 
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medica]  man  is  perfect  who  cannot  canse  his  patients,  eyery  man  and 
woman,  to  live  till  they  are  a  hundred  years  old.  Theorists  will  appear  in 
every  branch  of  science,  and  in  every  professional  business,  and  will  lay 
down  rules  which,  in  their  own  estimation,  are  infallible  ;  but  in  eveiy 
profession  it  is  the  practical  man  alone  that  is  to  be  depended  upon  as  a 
guide.  From  my  practical  experience  as  a  forester,  I  am  led  to  state  that, 
as  a  medium,  5  per  cent  of  the  trees  planted  will  be  found  amissing  by  the 
time  that  a  plantation  is  fifteen  years  old. 

1034.  At  this  stage  of  the  growth  of  the  young  plantation,  the  method 
of  training  up  which  I  am  now  endeavouring  to  explain,  it  is  necessary  that 
the  forester  should  examine  if  all  the  hardwood  plants  are  really  worthy  of 
being  kept  as  the  permanent  crop ;  and  in  examining  this  let  him  be  par- 
ticular, not  so  much  as  to  the  shape  of  each  plant,  as  to  the  state  of  its 
health.    In  every  case  where  a  hardwood  plant  does  not  appear  to  have 
made  young  wood  freely  for  some  years  past,  and  is  of  a  stunted  habit  of 
growth  (and  this  will  sometimes  occur),  let  him  cut  it  away  and  ^ve  place  to 
one  of  the  nearest  nurses ;  this  being  a  larch  if  possible,  as  it  will  ultimately 
become  of  more  value  than  a  Scots  pine  would  do,  provided  the  soil  be  suit- 
able.    It  is  also,  from  its  upright  habit,  better  adapted  to  stand  i^  a  per- 
manent tree  among  hardwood.     All  the  above  points  having  been  attended 
to,  it  will  again  be  necessary,  at  seventeen  years — that  is  to  say,  if  the 
plantation  was  thinned  for  the  first  time  when  eleven  years  old — ^to  look 
over  the  whole ;  for  at  this  stage  a  number  of  the  Scots  pines  will  be 
encroaching  upon  the  hardwood.    These  should  be  taken  out,  on  the  same 
principles  as  already  detailed  regarding  the  thinning  out  of  the  larches ;  the 
attention  not  being  directed  to  the  taking  out  of  any  given  number  pf  trees 
from  each  of  the  hardwood,  but  merely  taking  out  those  that  are  really 
pressing  upon  them,  or  likely  to  do  so  within  the  next  period  of  three  years. 
By  going  to  work  regularly  once  in  three  years  with  this  course  of  thinning, 
by  the  time  that  the  plantation  has  arrived  at  twenty-six  years  old,  eveiy 
one  of  the  Scots  pines  which  were  growing  at  the  distance  of  five  feet  from 
the  hardwood  will  have  been  removed,  thus  leaving  one  Scots  pine  plant 
standing  in  the  centre  of  the  square  formed  by  each  four  of  the  hardwood 
plants ;  consequently  at  this  age  the  hardwood  will  be  seven  feet  fitHn 
the  nearest  Scots  pine  in  each  case.     (See  Diagram.) 

1035.  By  the  time  that  the  plantation  has  reached  twenty-five  years  old, 
the  hardwood  trees  will  be  all  of  a  strong  healthy  habit,  and  very  probaUy 
may  average  twenty  feet  in  height,  with  an  average  diameter,  at  five  feet 
from  the  ground,  of  four  and  a  half  inches,  having  abundance  of  moderatdy 
strong  leafy  branches  upon  them  for  two-thirds  of  their  height  Now,  at 
this  stage  of  the  growth  of  hardwood  trees,  they  ought  to  give  prospect  of 


MIXED  HARDWOOD   PLANTATIONS.  457 

their  future  worth.  In  the  state  above  mentioned,  the  remainder  of  the 
Scots  pines  should  be  allowed  to  stand  till  the  oaks  are  about  thirty  years 
of  age,  when  another  thinning  should  be  commenced,  by  taking  the  Scots 
pines  away  from  the  oaks.  This  thinning,  too,  as  well  as  all  the  former 
ones,  should  be  done  gradually,  and  not  all  at  once,  as  some  recommend  ; 
and  I  may  say  that,  in  general  cases,  by  the  time  that  the  plantation  is  from 
thirty-two  to  thirty-four  years  old,  accordiug  to  the  age  at  which  thinning 
was  commenced,  every  nurse,  excepting,  indeed,  any  that  may  have  been  left 
instead  of  any  bad  hardwood,  should  be  removed  from  among  the  hardwood, 
leaving  them  among  themselves  at  ten  feet  apart     (See  Diagram.) 

1036.  In  any  high  and  exposed  point  of  a  plantation,  it  is  wisdom  in  the 
forester  to  have  a  considerable  portion  of  the  nurses  left  standing.  They  are 
more  hardy  than  the  hardwood  sorts ;  and,  when  growing  upon  an  exposed 
site,  such  as  the  outside  and  towards  the  storm-point  of  a  wood,  they  form 
a  protection  to  more  valuable  trees  in  the  interior.  In  the  act  of  thinning 
such  parts,  where  it  is  considered  necessary  to  have  the  nurses  left,  it  must 
be  kept  in  view  to  have  a  portion  of  the  hardwood  taken  out,  and  nurses 
left  in  their  place  ;  as,  of  course,  they  could  not  grow  up  all  together. 

1037.  As  it  is,  from  experience,  found  that  all  the  hardwood  trees  do  not 

advance  at  the  same  rate,  I  may  remark  here,  that  even  at  the  time  that 

the  last  of  the  Scots  pines  are  being  taken  out,  it  may  be  found  necessary, 

in  sheltered  parts  of  the  plantation,  to  take  out  a  few  of  the  hardwood  also. 

Of  course  this  will  take  place  in  such  parts  as  were  first  relieved  of  the 

Scots  pines ;  for,  in  sheltered  parts,  and  upon  a  pretty  good  soil,  the  very 

same  circumstances  that  cause  the  rapid  advance  of  the  nurses  will  cause 

a  similar  advance  of  the  hardwood    This  point  also  must,  therefore,  be 

kept  in  view  by  the  intelligent  practical  forester ;  and  in  taking  out  a  few 

of  the  hardwood  trees  at  the  stage  we  are  now  referring  too,  he  will  first 

carefully  note  which  sort  has  the  appearance  of  attaining  the  most  valuable 

development  as  an  ultimate  crop  upon  the  ground.    In  the  case  now  under 

consideration,  we  shall  suppose  that  sort  to  be  the  oak  ;  consequently,  in 

taking  out  any  of  the  hardwood  trees  at  the  period  referred  to,  care  must 

l>e  had  to  see  that  they  are  given  every  advantage  to.    Again,  at  the  same 

tame,  care  must  be  taken  to  see  which  sort  of  the  hardwood  trees  is  the 

xnost  unhealthy,  and  has  the  least  chance  to  become  of  a  healthy  and  valu- 

sMe  siza    We  shall  suppose  this  to  be  the  ash ;  and  being  satisfied  upon 

iJhis  point,  the  forester  must  act  accordingly,  taking  out  the  ash  as  the  first 

t^liinning  of  the  hardwood.    By  this  method  more  space  will  be  given  to 

others  that  have  the  appearance  of  becoming  more  valuable  upon  the  ground. 

1038.  In  the  cutting  down  of  the  Scots  pine  trees  from  among  the  hard- 
^veood  at  the  advanced  stage  of  about  thirty  years,  great  care  must  be  taken 
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to  see  that  no  damage  be  done  to  the  hardwood  by  their  falling  upon  them. 
In  order  to  avoid  this,  it  is  only  necessary  to  have  the  pruning-dusel  at 
hand,  and  by  means  of  it  to  take  off  any  heavy  branches  from  the  nnrses  be- 
fore cutting  them  down  ;  and  when  their  tops  are  lightened  by  this  means, 
an  expert  woodman  will  cause  them  to  fall  to  any  given  point  very  exactly, 
which  point  must,  of  course,  be  that  of  the  greatest  opening  in  the  neigh- 
bourhood of  the  tree  to  be  cut  down.  In  carrying  out  trees  that  have 
been  cut  from  a  plantation  at  the  stage  we  are  now  referring  to,  the  work 
should  be  entirely  performed  by  a  few  men,  and  no  horses  should  be 
allowed  to  draw  them  out,  as  is  often  done,  to  the  great  damage  of  many  of 
the  standing  trees.  This  damage  is  occasioned  by  the  cut  trees,  while 
being  roughly  drawn  out  along  the  ground,  coming  in  contact  with  the 
stems  of  the  standing  ones,  and  taking  the  bark  off  them.  At  the  stage 
now  referred  to,  therefore,  the  cut  trees  should  be  carried  out  by  the 
woodmen,  either  upon  their  shoulders  as  they  may  be  able,  or  by  means  of 
handspokes,  to  the  nearest  part  of  the  roads. 

1039.  As  the  hardwood  trees  will  all  be  making  rapid  progress  between 
thirty-two  and  thirty-six  years  of  the  age  of  the  plantation,  we  shall  now 
suppose  that,  by  the  time  it  has  arrived  at  the  latter  named  period,  all  the 
ash  trees  have  been  removed  for  the  purpose  of  giving  ample  space  to  tiie 
oaks.    It  will  be  observed,  by  looking  at  the  diagram,  that  the  ash  trees 
are  situated  alternately  with  the  oaks  in  one  line,  while  the  sycamores  are 
situated  in  like  manner  with  them  on  the  other  line  of  view.    Ash  trees^ 
at  the  age  we  are  now  referring  to— namely,  at  from  thirty-two  to  thirty- 
six  years  old — are  in  a  very  fit  state  for  many  country  purposes,  and  parti- 
cularly for  handle-wood  ;  and  will,  if  growing  in  a  favourable  soil  and  &it^ 
sell  at  a  good  price.    I  am  selling  ash  handle-wood  at  2s.  6d.  per  foot 
cube;  but  allowing  that,  upon  an  average,  only  Is.  6d.  can  be  got  for  it, 
then  each  ash  tree,  at  thirty-five  years  old,  will  contain  about  five  feet  of 
wood,  and  thus  make  each  worth  7s.  6d.    Again,  by  the  time  that  tbe 
plantation  has  attained  forty  years  of  age,  it  wiU  next  be  necessary  to  have 
the  greater  part  of  the  sycamores  taken  out,  leaving  the  oaks  at  about 
twenty  feet  apart.    It  may  be  necessary  to  remark  here,  that  in  taking 
out  the  sycamores  it  may  in  many  instances  be  found  advisable  to  leave 
one  near  to  an  oak  of  a  weaker  growth,  and,  at  the  succeeding  oonrse  of 
thinning,  it  can  be  decided  which  should  remain  as  the  permanent  tree. 
This  matter  must  be  left  to  the  judgment  of  the  forester  in  charge.     Bat^ 
with  the  view  of  illustrating  the  case  now  before  us,  we  shall  suppose  that 
the  sycamores  have  all  been  removed,  and  the  oaks  left  twenty  feet  apart 
from  each  other  on  the  one  hand,  and  fourteen  feet  firom  the  elms  on  the 
other.     (See  Diagram.) 
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1040.  In  the  course  of  five  years  after — say  when  the  plantation  is  about 
forty-five  years  old — ^it  will  be  necessary  to  have  the  greater  part  of  the  elms 
taken  out  also.    At  this  stage  they  will  be  of  good  value,  and  fit  for  coach 
naves,  trams,  and  many  other  valuable  purposes,  and  may  be  worth,  at  an 
average,  if  at  all  near  a  good  market  for  their  sale,  about  20s.  each.    In 
removing  the  elms,  as  well  as  in  the  case  of  the  sycamores,  it  may  be  found 
necessary  to  leave  a  portion,  as  I  already  explained  relative  to  the  syca- 
mores ;  for  no  thinning  of  the  trees  should  be  done  suddenly,  or  to  exact 
rule :  in  many  cases  the  whole  may  be  required  to  come  away  for  the  sake 
of  the  oaks,  while  in  others  a  few  may  be  required  to  remain  for  a  time 
longer.    In  the  present  case,  we  shall  suppose  that  by  the  time  the  planta- 
tion has  attained  the  age  of  fifty  years,  the  trees  in  general  will  be  left 
standing  at  about  twenty  feet  apart  from  each  other  all  over  the  ground. 
Hardwood  trees,  of  fifty  years  old,  standing  at  twenty  feet  apart,  will  have 
ample  room  to  develop  themselves  in  a  vigorous  healthy  manner  for  six 
years,  and  till  they  are  about  fifty-six  years  old,  when  another  course  of 
thinning  will  in  all  probability  be  necessary ;  and  at  that  stage,  if  they 
have  succeeded  according  to  expectation,  a  few  trees  will  probably  require 
to  be  taken  out  in  order  to  relieve  others  of  a  more  vigorous  growth.    In 
this  case  no  rule  of  distances  can  be  given ;  for  the  trees  will  in  some 
instances  be  very  close  upon  one  another,  and  in  others,  according  to  their 
growth,  they  may  have  quite  enough  of  space,  and  stand  freely.     In  the 
same  manner  the  plantation  may  be  gone  over  regularly  at  periods  as 
occasion  may  require,  till  there  are  left  upon  the  ground  about  fifty  trees 
per  acre ;  which  will  in  all  probability  be  when  they  are  about  eighty  years 
old.     They  may  then  most  properly  be  left  for  a  period  of  other  twenty 
years,  which  would  make  them  about  one  hundred  years  old,  at  which  age 
they  will  be  suitable  for  any  purpose  for  which  large  oak  is  required. 

1041.  In  all  cases  where  it  is  considered  necessary  to  take  out  the  roots 
of  large  trees  in  order  to  convert  the  land  into  agricultural  fields,  the  roots 
should  be  taken  out  with  the  trees  at  the  same  time  they  are  taken  down. 
Sy  this  means  a  great  advantage  ia  gained,  by  having  the  tree  as  a  lever 
for  lifting  the  roots  out  of  their  places ;  consequently  the  work  can  be 
much  cheaper  done  than  if  the  trees  were  cut  over  by  the  surface,  and  the 
root  allow;ed  to  remain  till  the  trenching  of  the  land  took  place. 

1 042.  There  is  also  the  case  of  neglected  hardwood  plantations  to  be  taken 
into  consideration ;  and,  indeed,  cases  of  this  nature  too  often  come  under 
the  observation  of  the  forester  who  may  have  extensive  practice.  I  have 
often  had  to  deal  with  plantations  consisting  of  hardwood  and  coniferous 
trees,  mixed  and  growing  together  in  the  proportions  formerly  mentioned, 
^vrfaich  had  never  been  thinned  up  to  the  time  that  I  examined  them — ^and. 
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they  were  then  thirty  years  old    The  hardwood  plants  were  then  about  ten 
feet  high,  and  from  two  to  three  inches  in  diameter ;  and  the  coniferons 
trees,  which  had  grown  rapidly,  were  large  massy  ones,  fully  thirty  feet  higL 
On  consideration,  I  concluded  that  no  remedy  could  be  used  in  order  to 
recover  the  hardwood  plants,  seeing  that  they  had  been  so  much  stunted 
and  crushed  down.     There  was,  indeed,  one  way  in  which  they  might  hare 
been  made  to  grow  to  advantage,  but  it  must  have  been  at  the  expense  of 
the  others ;  but  as  they  were  good  trees,  the  operation  would  have  been  a 
decided  loss  to  the  proprietor.    The  only  way  to  have  saved  them  would 
have  been  to  have  cut  them  all  down  to  the  ground,  and  to  have  made  them 
all  spring  from  the  root  afresh  ;  but  in  order  to  have  given  them  a  proper 
recovery,  one  half  of  the  others  must  have  been  sacrificed.     In  several  in- 
stances where  I  have  had  to  deal  with  plantations  consisting  entirely  of 
hardwood  plants,  so  old  and  so  much  drawn  up  together  from  the  want  of 
thinning,  that  they  had  actually  become  mere  poles  of  thirty  feet  high, 
and  not  more  than  four  inches  diameter,  I  have,  cut  the  whole  plantaticm 
over  to  the  surface  of  the  ground,  because  thinning  was  out  of  the  question  ; 
and,  in  such  cases,  I  have  had  an  excellent  growth  of  young  trees  from  the 
old  stocks,  which,  in  ten  years  after,  formed  a  first-rate  plantation  of  trees, 
they  having  been  all  thinned  out  to  regular  distances  in  due  time,  and  not 
allowed  to  rise  too  thickly  again. 

1043.  In  all  cases  of  neglected  hardwood  plantations,  where  it  may  be 
considered  advisable  to  cut  down  the  trees  in  order  to  cause  them  to  send 
up  fresh  young  shoots  to  form  trees,  care  should  be  taken  to  see  that  the 
ground  be  made  perfectly  diy  by  a  proper  course  of  draining  ;  for  if  this 
point  be  not  attended  to,  disappointment  may  possibly  be  the  result 

104!4  Wherever  hardwood  plantations  are  found  to  be  in  a  bad  state, 
from  having  been  neglected  for  a  period  at  or  beyond  thirty  years,  there  is 
little  hope  of  their  recovery  by  any  course  of  thinning,  however  cautiouslj 
it  may  be  gone  about,  imless  the  trees  evidently  show  symptoms  of  a  sound 
constitution,  which  may  be  the  case  where  the  soil  is  good  and  dry.    Th»e- 
fore,  in  all  such  cases,  unless  symptoms  of  health  be  remarked  in  the  trees, 
the  proper  and  only  way  is  to  cut  all  down  and  plant  anew ;  and  if  the 
situation  be  one  exposed  to  the  view  of  the  mansion-house  or  pleasure- 
grounds,  where  a  complete  clearing  away  of  the  mismanaged  plantatkn 
would  cause  a  bad  effect,  a  few  of  the  best  and  healthiest  trees  might  with 
propriety  be  allowed  to  stand  for  a  time,  in  order  to  give  effect  to  the  h^nd- 
scape,  until  the  young  trees  had  attained  a  considerable  size. 

1045.  What  I  have  said  above  relative  to  the  reariug  up  of  hardwood 
plantations,  is  only  applicable  to  them  when  grown  for  the  sake  of  their 
timber ;  but  upon  proprietors'  estates,  hardwood  plantations  are  more  gene- 
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rally  raised  with  the  view  of  being  ornamental  upon  the  lawns  and  home 
parks,  than  simply  for  the  sake  of  the  value  of  their  timber. 

Every  proprietor  who  lays  out  new  grounds  in  the  neighbourhood  of  his 
mansion-house,  if  no  plantations  exist  upon  those  grounds  at  the  time,  will, 
in  accordance  with  good  taste,  and  with  the  view  of  affording  shelter,  plant 
extensively  upon  them.  And  every  proprietor  of  sound  natural  taste  will, 
in  a  case  of  this  nature,  plant  the  different  sorts  of  hardwood,  with  the  view 
of  their  becoming  ultimately  his  permanent  standing  trees,  and  make  up 
with  coniferous  ones,  simply  with  the  view  of  acting  as  nurses,  until  the 
hardwood  sorts  arrive  at  a  size  su£Bcient  to  insure  their  welfare,  independ- 
ent of  them ;  and  not  plant  coniferous  trees  in  a  body  by  themselves,  in 
any  plantation  near  the  mansion,  or  in  the  grounds  immediately  in  view, 
for  these  always  give  a  place  a  mean  and  highland  appearance. 

1 046.  I  am  aware  that  many  proprietors  in  Scotland,  whose  seats  are 
upon  high-lying  and  rather  moorland  districts,  are  of  the  opinion  that 
hardwood  trees  will  not  grow  with  them  to  a  size  worth  cultivating 
with  the  view  of  becoming  ornamental  lawn-trees.  Upon  this  point  my 
experience  points  to  quite  a  different  conclusion.  In  all  high-lying  situa- 
tions in  Scotland,  where  the  Scots  pine  and  spruce  firs  are  found  to  suo- 
ceed  well — the  former  on  the  heights  and  the  latter  in  the  hollows — ^the 
beech,  oak,  elm,  and  ash  will  thrive  well  also,  and  become  trees  of  no  mean 
magnituda  This  I  have  observed  in  the  northern  parts  of  Scotland,  as 
also  on  the  highest-lying  districts  in  the  south  of  Scotland  and  north  of 
England;  therefore  no  proprietor,  if  he  can  produce  upon  his  estate  Scots 
pines  of  good  size,  should  hesitate  to  plant  the  kinds  of  hardwood  trees 
above  named.  All  that  he  has  to  do,  in  order  to  insure  success,  is  to  plant 
pines  or  larch  as  nurses  along  with  the  hardwood,  and  remove  them  by 
degrees  as  the  others  advance. 

1047.  It  is  allowed  by  all  people  possessed  of  good  natural  taste,  that 

pines,  when  planted  in  a  mass,  and  forming  a  plantation  near  to  a  gentleman's 

xnansion,  without  a  proper  body  of  hardwood  trees,  give  that  place  a  cold, 

Iieavy,  alpine  appearance,  although  it  may  be  situated  in  the  most  fertile 

part  of  the  country.    And  it  is  my  opinion,  that  every  proprietor  of  land 

should  endeavour,  as  much  as  possible,  to  cultivate  all  the  different  sorts  of 

liardwood  within  the  range  of  his  home  parks,  which  will  give  his  grounds 

£k  fertile  and  cultivated  aspect,  although  the  situation  he  may  occupy  be 

xiaturally  one  of  an  opposite  character.    All  plantations  of  coniferous  trees 

sliould  be  kept  out  upon  the  poor  high  grounds  of  an  estate ;  and  by  the 

fijrangement  of  having  the  hardwood  trees  in  the  centre  of  the  property, 

ajid  the  others  upon  the  outer  grounds,  the  whole  will  have  a  most  natural 

^LTid  imposing  effect 
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1048.  Wherever  a  yoimg  plantation  is  made  of  hardwood  and  pines,  with 
the  view  of  their  ultimately  becoming  ornamental  lawn-trees,  they  should, 
in  every  respect,  be  ti:eated  in  the  same  manner  as  already  advised  for 
forest  hardwood  trees,  until  they  arrive  at  the  period  when  they  require  to 
be  thinned  for  the  first  tima  The  hardwood  which  are  intended  for  lawn 
trees  should  also  be  brought  into  shape  by  receiving  a  judicious  pronirg 
previous  to  being  thinned  for  the  first  time,  as  has  been  advised  elsewhere; 
and  when  those  which  are  intended  for  lawn  standards  are  thinned,  they 
should  have,  at  all  stages,  much  room  and  space  to  spread  out  their  branches 
and  develop  themselves  according  to  their  nature,  which  is  the  state  in 
which  trees  always  appear  to  best  advantage.  In  order  to  allow  the  jomag 
hardwood  trees  to  attain  their  natural  shape  as  much  as  possible,  the  nurses 
which  may  be  planted  about  them  should  be  kept  well  off  them,  and  never 
allowed  even  to  touch  their  branches,  but  placed  so  as  merely  to  stand  by 
their  sides,  and  give  the  benefit  of  their  shelter.  As  soon  as  they  approach 
each  other  closely,  the  nurses  should  at  once  be  sacrificed.  At  the  same 
time,  however,  care  must  be  taken  that  this  is  done  gradually;  perhaps 
looking  over  and  taking  out  a  few  every  year,  as  occasion  may  require,  and 
as  the  hardwood  trees  advance. 

1049.  The  great  art  in  rearing  up  hardwood  trees  for  lavm  sceneiy  is, 
first,  not  to  prune  off  any  branch  after  the  trees  are  fairly  established  in 
the  ground,  and  about  eight  or  ten  feet  high.     Second,  the  sorts  which  act 
as  nurses,  should  never  be  allowed  to  spread  themselves  upon  the  brandies 
of  the  hardwood,  but  should  merely  stand  by,  for  the  sake  of  shelter. 
Third,  observe  what  sorts  of  hardwood  trees  appear  to  thrive  best  upon  the 
ground,  and  encourage  those  most  which  appear  to  do  best ;  and,  at  the 
same  time,  wherever  any  particular  sort  of  hardwood  does  not  appear  to 
do  well  upon 'the  soil,  leave  pine,  fir,  or  larch  in  their  place:  a  few  good 
specimens  of  these  look  well  among  hardwood.    Fourth,  when  the  hard- 
wood trees  have  advanced  so  as  to  require  all  the  nurses  to  be  removed  to 
give  them  room,  and  when  they  begin  even  to  encroach  too  much  upon 
each  other,  cut  out  several  of  them  also,  and  continue  to  do  so  until  the 
trees  have  attained  the  age  of  &om  forty  to  fifty  years,  after  which  period 
it  will  not  be  found  necessary  to  thin  much,  if  they  have  been  well  attended 
to  previously.    Fifth,  in  the  act  of  thinning  out  trees  intended  for  park  and 
lawn  scenery,  care  should  be  taken  that  picturesque  openings  be  made  here 
and  there,  for  the  sake  of  distant  objects  to  be  seen  from  the  mansion; 
such  as  a  particular  plantation  upon  a  height,  a  romantic  view  of  an  dd 
ruin,  or  a  sheet  of  water  in  a  neighbouring  hollow;  all  of  which  are  beau- 
tiful objects  in  landscape  scenery,  and  should  never  be  hidden  from  the 
mansion  and  grounds  of  the  proprietor ;  for,  however  beautifiil  trees  may 
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be  in  themselyes  npon  a  lawn,  they  form  but  a  dull  and  monotonous  scene 
if  well-chosen  openings  are  not  left  among  them,  through  which  other 
interesting  objects  may  be  seen. 


SECTION  VII. — SYSTEM  OP  THINNING  AND  REARING  OP  MIXED  SCOTS  PINE, 

LARCH,  AND  FIR  PLANTATIONS. 

1050.  In  order  to  point  out  properly  the  manner  of  proceeding  with  the 
thinning  of  mixed  pine  and  fir  plantations,  it  will  be  necessary  to  give  a  de- 
tailed account  of  how  the  work  should  be  done  at  the  different  stages  of  the 
age  of  any  plantation  ;  and,  as  I  have  already  stated  that  no  particular  age  of 
a  young  plantation  can  be  given  as  that  at  which  thinning  operations  ought 
to  commence  upon  it,  the  observation  of  the  operator  must  always  be  his 
guide  in  such  a  case.  Every  man  who  has  given  his  attention  to  the  rear- 
ing of  forests  must  have  observed,  that  on  some  particular  soils  and  situa- 
tions a  young  plantation  may  be  in  a  fit  state  for  thinning  at  eight  years  of  • 
age,  while  another,  composed  of  the  same  sorts  of  trees,  and  planted  at  the 
same  time,  may  not  be  ready  for  this  operation  at  nearly  twice  that  age — 
all  depending  upon  the  elevation  of  the  situation,  the  nature  of  the  subsoil, 
as  that  is  open  or  retentive,  dry  or  damp,  and  also  in  a  great  degree  the 
extent  of  the  plantation  itself  Therefore  it  is  that  observation  upon  the 
spot  is  the  only  decisive  way  of  ascertaining  when  a  plantation  is  in  want 
of  being  thinned. 

1051.  I  may  state  that,  at  the  present  time  (1859),  in  the  forest  of 
Abemethy,  in  Strathspey,  we  are  thinning  a  pine  and  larch  plantation  for 
the  first  time,  which  is  fourteen  years  planted.    The  situation  is  nearly  one 
thousand  feet  above  the  level  of  the  sea,  and  notwithstanding  that  altitude, 
the  trees  are  of  the  most  healthy  character  possible,  and  promise  to  do  well, 
although  of  a  slow  growth    Another  pine  and  larch  plantation,  in  the 
same  neighbourhood,  was  made  in  the  autumn  of  1854,  being  at  the  pre- 
J3ent  time  (autumn  1859)  of  five  years'  growth.    The  trees  in  it  are  not 
more  than  thirty  inches  high  upon  an  average,  and  yet  they  are  in  most 
perfect  health,  and  promise  to  do  well.    This  young  pine  and  larch  planta- 
tion wiU  not,  1  conceive,  be  ready  for  the  first  course  of  thinning  much 
xmder  fourteen  years  of  age.     These  remarks  are  made  to  show  that  the 
f^ime  for  the  thinning  of  any  plantation  for  the  first  time  depends  much 
xtpon  the  altitude  of  the  situation,  and  upon  the  nature  of  the  soil,  as  well 

the  part  of  the  country  in  which  it  is  situated. 

1052.  For  the  guidance  of  those  who  may  not  have  had  much  experience 
the  thinning  of  pine  and  larch  plantations,  I  shall  here  lay  down  a  few 

liints  of  practical  utility,  from  which  I  am  certain  a  cautious,  intelligent 
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man  may  be  enabled  to  lay  the  foundation  of  futnre  experience  in  this  art 
In  examining  the  state  of  a  young  pine  and  larch  plantation  with  the  yiew 
of  ascertaining  if  it  be  in  a  condition  so  far  advanced  as  to  admit  of  being 
thinned,  it  will  be  necessary  first  to  walk  very  carefully  through  its  whole 
extent,  and  mark  well  the  bearing  which  the  young  trees  have  one  upon 
another.  If  the  points  of  the  branches  of  the  young  trees  be  merely  touch- 
ing, or  slightly  interfering  with  one  another  here  and  there,  thinning  would 
be  premature,  and  ought  to  be  put  off  for  a  year  longer ;  but  if^  upon 
examination,  the  lower  side  branches  of  the  trees  have  the  appearance  of 
having  been  somewhat  checked  in  their  growth,  and  are  becoming  weaUj 
in  the  extremities  from  the  want  of  freedom  and  air,  and  if  the  high^ 
branches  of  one  tree  are  spreading  widely,  and  actually  encroaching  and 
lying  partly  upon  those  of  another,  it  is  high  time  that  thinning  should  be 
commenced.  If  the  lower  branches  of  the  young  trees  have  a  brown  and 
deadened  appearance,  and  the  upper  are  spreading  so  widely  that  in  many 
instances  the  points  of  the  strongest  of  them  touch  the  stems  of  others^ 
thinning  has  been  delayed  too  long ;  and  &om  the  trees  being  heavy  topped, 
and  light  in  the  lower  parts,  many  of  them  would  be  apt  to  be  blown  down 
if  thinned  suddenly :  therefore,  thinning  should  never  be  delayed  so  long 
as  to  allow  the  last-mentioned  feature  to  manifest  itself  upon  the  trees.  . 

1053.  Haying  in  the  manner  stated  gone  through  the  young  plantation, 
and  determined  as  to  whether  it  ought  to  be  thinned  or  not — supposing  that 
it  has  been  found  requisite  to  thin,  it  will  be  necessary,  previous  to  com- 
mencing operations,  to  examine  which  sort  of  tree  has  thriven  best  upon 
the  ground,  and  has  the  appearance  of  becoming  the  most  valuable  for  a 
permanent  crop  of  timber.    Thus,  if  the  ground  has  been  originally  planted 
with  a  mixture  of  Scots  pine,  larch,  and  spruce  firs,  examine  each  district 
of  the  plantation  as  it  may  naturally  divide  itself  into  height  or  hollow, 
sloping  banks  or  level  ground,  and  ascertain  which  variety  appears  most 
healthy,  and  is  most  likely  to  come  to  perfect  maturity  as  a  timber  tree  in 
each  separate  district.     In  each  district  spare  that  species  which,  from 
general  appearance,  is  most  likely  to  succeed  well ;  and  when  thinning,  re- 
move those  sorts  which  have  not  the  appearance  of  becoming  good  tunber 
upon  the  soil. 

1054.  In  commencing  to  thin  any  plantation,  it  is  also  necessaiy  to  have 
in  view  its  situation.  The  operator  should  observe  that,  if  the  situation  be 
a  high  one,  he  must  thin  sparingly  at  first,  for  fear  of  checking  the  grow& 
of  the  trees.  At  the  same  time  regard  should  be  had  as  to  what  winds 
prove  most  violent  and  destructive  in  the  neighbourhood  of  the  plantation ; 
and  having  ascertained  the  quarter  from  which  the  most  injurious  winds 
come,  it  is  wisdom  to  thin  most  cautiously  upon  that  side,  and  mom 
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severely  in  the  interior  of  the  plantation.  But  if  shelter  is  given  either 
naturally,  by  surroundiug  hills,  or  artificially  by  older  plantations  upon 
other  heights,  then  less  caution  is  necessary,  and  the  trees  m^y  at  once  be 
allowed  more  freedom,  in  otder  to  develop  themselves  quickly  and  per- 
fectly. The  operator  having  fully  informed  himself  upon  each  of  these 
points,  he  will  next  proceed  to  have  those  trees  marked  which  it  is  con- 
sidered should  be  taken  out. 

1055.  In  the  act  of  thinning,  particular  attention  should  be  paid  to 
leaving,  in  aU  cases,  the  healthiest  trees  upon  the  ground,  and  to  cutting 
out  those  that  are  most  weakly,  as  the  nature  of  the  thinning  may  require. 

1056.  In  thinning  a  plantation,  many  foresters  think  that  the  prin- 
cipal object  to  be  aimed  at  is,  that  of  giving  the  whole  a  regular,  sys- 
tematic appearance,  by  leaving  the  trees  as  nearly  as  possible  at  a  given 
distance  one  from  another,  vrithout  taking  into  consideration  the  ultimate 
welfare  of  the  plantation.     Such  a  method  of  conducting  thinning  opera- 
tions may,  indeed,  have  the  effect  of  pleasing  the  eye  and  taste  of  the 
inexperienced  for  a  time ;  but  the  effect  is  certainly  ruinous  to  the  proprie- 
tor in  the  end,  and  is  never  practised  by  the  forester  of  extensive  expe- 
rience.   If  the  trees  in  a  young  plantation  are  all  equally  healthy,  then  it 
is  but  proper  to  thin  them  out  to  a  regular  distance  from  one  another ;  but 
where  many  of  the  trees  appear  of  an  unhealthy  cast — which  is  frequently 
the  case  in  most  situations — the  healthy  trees  should  be  preserved  without 
respect  to  a  nice  regularity  in  appearance.     Wherever  two  trees  may  be 
found  growing  together,  the  one  healthy  and  the  other  unhealthy,  and, 
according  to  regularity  in  the  act  of  thinning,  the  unhealthy  tree  may  be 
found  to  occupy  a  proper  place,  and  the  healthy  one  an  improper,  yet,  for 
the  sake  of  the  future  welfare  of  the  plantation,  there  should  be  no  hesi- 
tation as  to  which  should  be  cut  down.    In  all  such  cases,  at  once  cut  out 
the  sickly,  and  leave  the  healthy. 

1057.  In  the  thinning  of  young  mixed  pine  and  fir  plantations  for  the 
first  time,  it  may  be  asked  at  what  distance  the  trees  should  be  left  the  one 
from  the  other  ?    No  certain  distance  can  be  specified :  for  this  reason, 
that  the  yotmg  trees  do  not  all  grow  alike  in  the  same  plantation,  either  as 
regards  height  or  breadth  of  branches ;   consequently,  they  do  not  all 
occupy  the  same  space  upon  the  ground.    In  the  first  thinning  of  any 
plantation  of  considerable  extent,  it  will  often  be  found  prudent  and  neces- 
sary to  pass  over  some  parts  altogether,  without  taking  out  almost  a  single 
-tree  ;  and  this  will  happen  upon  a  part  of  the  ground  which  is  of  a  poor 
-thin  nature ;  while  again,  wherever  the  ground  is  of  a  stronger  nature,  with 
a  little  shelter  from  the  higher  grounds,  it  may  be  found  necessary  to  take 
out  nearly  one- third  of  the  trees  in  order  to  give  proper  air  and  room.    All 

2  G 
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this  must  be  regulated  by  observation  more  than  by  any  rule  that  could 
be  given.  As  the  general  rule,  however,  my  own  method  of  procedure 
is,  to  leave  the  trees,  as  nearly  as  possible,  free  from  one  another  after 
the  thinning  has  been  performed :  that  is,  when  a  plantation  of  young  trees 
has  been  newly  thinned,  the  extreme  points  of  the  branches  of  one  tree 
should  be  quite  free  from  those  of  its  nearest  neighbour ;  and  in  all  cases 
where  coniferous  trees  are  raised  for  timber  as  well  as  for  shelter,  they 
should  be  kept  rather  close  together  than  otherwise.  By  observation,  the 
most  advantageous  distance  will  be  found,  as  I  have  formerly  menticmedt 
to  be  about  one-third  the  height  of  the  trees  generally.  When  conifennis 
trees  are  kept  growing  at  a  distance  less  than  one-third  of  their  heij^t^ 
they  become  tall,  slender,  and  weakly ;  and  if  grown  at  a  much  greater 
distance,  they  become  branchy,  and  do  not  increase  proportionately  in 
height,  and  the  timber  is  generally  coarse. 

1058.  No  pruning  of  pine,  larch,  or  fir  trees  should  be  allowed :  pruning 
invariably  deteriorates  the  quality  of  the  wood  of  such  trees,  and  their  health 
also  is  much  injured  by  it.  If  the  trees  are  kept  as  nearly  as  posdble 
at  the  distance  specified  above,  they  naturally  prune  themsdves  as  they 
advance  in  height ;  for  as  soon  as  the  lower  branches  of  the  coniferous 
tribes  become  confined,  and  a  want  of  free  air  ensues  in  the  body  of  the 
plantation,  they  gradually  die  and  fall  off,  without  in  the  least  injuring  the 
quality  of  the  timber.  All  the  ends  or  stumps,  however,  of  dead  branches, 
should  be  carefully  removed  from  the  stems  of  pine,  larch,  and  fir  trees, 
and  that  as  soon  as  they  become  deadened ;  this  tending  to  make  the 
quality  of  the  wood  much  finer. 

1059.  In  the  act  of  thinning,  great  care  should  be  taken  that  no  large 
open  space  be  left  among  the  trees,  which  in  any  direction  would  in  length 
measure  more  than  the  height  of  one  of  the  trees  growing  by  it.  This  cui 
easily  be  avoided  by  proper  attention  in  the  disposal  of  the  trees  upcm  the 
ground,  not  to  have  them  running  in  rows,  but  in  such  an  alternate  man- 
ner that,  which  way  soever  the  eye  looks  from  any  given  pointy  there  may 
be  always  a  tree  to  intercept  the  view  within  a  short  distance.  Tlu% 
indeed,  is  a  point  of  the  utmost  importance  in  the  art  of  thiTining  planta* 
tions,  and  can  only  be  attained  by  careful  observation  and  experience:  If 
open  spaces  be  left  for  any  considerable  distance,  the  wind  gets  play  amoDg 
the  trees,  and  has  a  tendency  to  cause  havoc  among  them,  partacularly 
aftier  being  newly  thinned,  and  the  more  so  if  the  plantation  has  been  for- 
merly neglected.  As  soon  as  the  young  trees  which  were  marked  to  come 
out  have  been  cut  down,  they  should  be  carried  out  entire  to  one  of  the 
nearest  roads  in  the  plantation,  and  pruned  of  their  branches  there.  This 
is  not,  indeed,  always  done  ;  but  still  it  ought  to  be  the  meihod  of  goiiig  to 
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work  among  young  trees,  the  health  of  which  requires  free  circulation  of 
pure  air  among  them. 

1060.  I  have  often  had  occasion  to  remark  that  plantations  in  a  young 
state  are  much  benefited  by  having  a  dry  wholesome  air  circulating  through 
them ;  and  being  aware  of  this  fact,  it  must  appear  evident,  that  if  the 
prunings  of  the  felled  trees  be  allowed  to  lie  upon  the  ground  when  they 
are  cut,  the  gases  arising  from  their  natural  decomposition  must  prove 
injurious  to  the  health  of  the  standing  trees.  This  is  particularly  the  case 
when  plantations  are  composed  entirely  of  one  tribe  or  family  of  trees ; 
that  is,  if  a  plantation  be  composed  entirely  of  the  different  sorts  of  cone- 
bearing  trees,  the  gases  arising  frt)m  the  decomposition  of  their  own  kind  is 
injurious  to  their  health,  whereas  those  arising  from  their  decomposition  are 
favourable  to  the  health  of  hardwood  trees.  On  the  other  hand,  the  gases 
arising  from  the  natural  decomposition  of  hardwood  trees  are  injurious  to 
the  living  plants  of  the  same  species  in  the  neighbourhood,  but  the  same 
gases  prove  beneficial  to  coiliferous  trees.  The  reason  of  this  I  do  not  pre- 
tend to  explain,  as  a  question  of  chemistry  is  involved  in  the  answer ;  still, 
from  my  own  observation,  I  am  satisfied  of  the  truth  of  what  I  here  assert, 
although  I  do  not  remember  of  ever  having  heard  that  any  other  forester 
had  observed  this  phenomenon  :  and  it  is  to  be  regretted  that,  generally 
speaking,  foresters  are  not  allowed  time  and  expenses  to  keep  young  plan- 
tations in  the  dean  healthy  state  which  their  ultimate  value  demands.  I 
have  observed,  in  several  places  of  note  in  Scotland,  where  men  of  first- 
rate  abilities  acted  as  foresters,  that  the  plantations  under  their  charge, 
although  generally  well  conducted  in  other  points,  were,  notwithstanding, 
always  in  a  confused  state  from  the  prunings  of  all  felled  trees  lying  upon 
the  ground ;  and  on  inquiry  into  the  reason  of  such  a  state  of  things,  I 
have  always  learned  that  the  operation  of  keeping  plantations  clean  being 
an  expensive  one,  they  were  not  allowed  strength  of  men  sufficient  to  make 
all  right  Proprietors  of  plantations  often  lose  much  valuable  timber  by 
this  state  of  things  being  allowed  to  go  on  in  their  plantationa  It  does,  no 
donbt,  demand  a  few  more  pounds  of  outlay  at  the  time,  but  ultimately 
that  would  be  paid  to  their  successors  ten  times  over,  from  the  effects  of  a 
superior  system  of  management. 

1061.  Supposing  that  a  plantation  of  young  pine,  larch,  and  fir  trees  had 
been  thinned  in  the  manner  above  recommended,  when  about  twelve  years 
old,  the  trees  would  then,  probably,  be  from  eight  to  twelve  feet  high,  ac- 
cording to  soil  and  situation  ;  and  supposing  that  the  same  plantation  was 
then  in  a  fair  state  of  health,  and  to  have  continued  so  for  another  period 
— say  of  three  years  fit>m  the  time  that  it  was  first  thinned — ^it  would,  at 
the  end  of  this  second  period,  be  about  fifteen  years  old,  with  the  trees 
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from  twelve  to  eighteen  feet  high  ;  and  they  would,  in  all  probability,  be 
ready  at  this  age  for  another  thinning.     In  the  thinning  of  the  same  plan- 
tation a  second  time,  the  same  practical  points  relative  to  the  work  must  in 
all  cases  be  attended  to  as  have  already  been  recommended  for  the  first 
thinning  ;  consequently  these  need  not  be  repeated  here.    But  there  are  one 
or  two  points  which  must  be  observed  by  the  operator  in  the  thinning  of 
plantations  approaching  to  or  above  twenty  years  old  :  the  first  of  these 
being  to  see  that  the  standing  trees  are  not  injured  by  the  falling  of  those 
that  are  cut  down.     I  have  seen  much  damage  done  to  the  trees  in  ayonng 
plantation,  where  the  falling  down  of  the  cut  trees  was  carelessly  con- 
ducted ;  and  it  cannot  be  too  strongly  recommended  to  all  operators,  in  the 
act  of  cutting  down  any  tree  of  considerable  size  and  height,  to  be  most 
careful  in  the  operation.    When  a  pine  or  fir  tree  happens  to  lose  its  top 
by  a  felled  neighbour  coming  in  contact  with  it,  such  a  tree  seldom  or  nevet 
increases  any  more  in  height,  and  very  frequently  dies.     The  operator,  in 
the  act  of  cutting  down  any  tree  of  such  weight  of  branches  as  may  be 
considered  dangerous  to  let  fall  against  any  of  its  neighbours,  should,  if  he 
has  not  a  sufficient  opening  for  its  safe  fall,  provide  himself  with  a  pruning 
chisel,  having  a  shaft  proportioned  to  the  height  of  the  tree,  and  also  a 
mell ;  and  with  these  he  should  lop  off  all  the  heavy  branches  from  the  tree 
to  be  felled,  previous  to  its  being  cut.    When  it  is  thus  made  bare  of  all 
its  branches,  any  tree  of  fifteen  years  may  be  at  the  command  of  a  man's 
strength,  in  so  far  as  he  may  be  enabled  to  push  it  down  to  one  ade 
or  another  as  he  may  see  fit,  to  suit  an  opening  among  the  standing  trees. 
The  lopping  off  the  branches  from  a  tree  of  any  considerable  size,  is,  how- 
ever, an  operation  requiring  considerable  time ;  consequently  it  need  not 
be  adopted  excepting  in  extreme  cases,  where  there  is  evidently  danger  to 
the  young  and  growing  trees. 

1062.  In  most  cases  an  expert  woodsman  can,  from  observation  and 
practice,  make  a  tree  fall  very  nearly  to  any  given  point  he  may  choose  as 
an  opening  of  the  safest  description.  The  method  practised  by  expert 
woodsmen  in  this  sort  of  work,  is  to  observe,  first,  toward  which  side  the 
tree  he  may  be  about  to  cut  has  naturally  its  centre  of  gravity.  Having 
ascertained  this  point,  he  proceeds  to  judge  if  the  tree  will  or  can  be  made 
to  fall  into  a  proper  opening  among  the  growing  trees ;  and  being  from 
observation  well  assured  as  to  the  side  to  which  the  tree  can  be  made  to 
fall  with  the  most  safety,  he  commences  to  cut  first  upon  the  side  to  which 
he  wishes  it  to  fall.  After  cutting  rather  more  than  half  through  upon  that 
side,  so  as  to  throw  the  centre  of  gravity  in  the  desired  direction,  he  next 
applies  his  axe  to  the  opposite  side.  As  he  gradually  weakens  the  per- 
pendicular attitude  of  the  tree,  he  observes  now  and  then  if  the  centre  of 
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gravity  in  the  tottering  tree  is  likely  to  take  an  unexpected  turn  upon  him  ; 
and  if  so,  he  checks  the  same  by  catting  oppositely.  By  these  means  alone 
I  have  had  men  who  could  lay  down  trees  upon  the  ground  to  almost  any 
given  point.  But,  notwithstanding  all  this,  I  have  frequently  had  to  do 
with  instances  in  the  thinning  of  plantations  where  the  coming  down  of  a 
heavy-topped  pine  or  fir  tree  would  have  done  much  damage ;  and  in  such 
cases,  when  I  applied  the  chisel  in  the  manner  above  stated,  the  work  was 
safely  accomplished 

1 063.  At  the  age  proper  for  the  second  thinning  of  any  mixed  planta- 
tion of  coniferous  trees,  it  should  never  be  too  severely  thinned ;  because 
at  such  an  age — say  at  about  fifteen  years  old — the  trees  are  generally  in  a 
very  healthy  and  rapid  state  of  growth  ;  and  if  they  should  happen  to  be 
checked  at  such  a  stage,  the  ultimate  value  of  the  whole  plantation  might  be 
materiaUy  impaired,  and  it  is  even  possible  that  the  whole  might  be  ruined. 
Hence  it  is  requisite,  in  all  cases,  to  thin  with  experience  and  caution. 

1064.  It  is  always  better  to  thin  frequently,  and  take  out  a  few  trees  at 
a  time  from  any  given  plantation,  than  to  thin  at  distant  periods,  and  then 
to  do  so  severely.  After  any  young  plantation  has*  been  thinned  for  the 
first  time,  it  is  advantageous  to  its  welfare  to  go  over  it  and  take  out  a  few 
trees  in  the  way  of  thinning  at  intervals  of  three  years.  At  such  thinnings 
I  would  advise  every  forester  merely  to  take  out  such  trees  as  are  really 
doing  injury  to  others.  By  this  method,  which  I  now  always  practise 
myself,  plantations  never  experience  any  sensible  check,  and,  consequently, 
they  are  kept  in  a  constant  quick-growing  state  ;  whereas,  by  the  method 
of  thinning  at  irregular  intervals,  and  without  system,  they  are  generally 
allowed  to  stand  unthinned  too  long,  and  thereby  the  trees  in  a  plantation 
are  generally  hurt  to  a  very  great  extent  from  the  efiects  of  confinement. 

1065.  Every  plantation  of  the  mixed  description  under  notice  ought  to 
be  gradually  thinned  as  the  trees  advance  in  height  and  breadth,  until  they 
are  from  forty- five  to  fifty  years  of  age,  after  which  period  no  sudi  planta- 
tion which  has  been  properly  managed  shotdd  be  at  all  disturbed  by  the 
operation  of  thinning,  excepting  the  taking  out  injured,  unhealthy,  or 
decaying  trees.  At  from  forty-five  to  fifty  years  of  age,  the  trees  in  a 
mixed  pine  and  fir  plantation  should  stand  at  such  a  distance  one  from 
another  as  may  be  considered  sufBcient  to  bring  them  to  confirmed  matu- 
rity upon  the  soil  upon  which  they  are  growing.  This  distance  of  the 
trees  one  from  another  should,  as  I  have  formerly  stated,  be  about  one- 
third  of  their  height ;  and,  indeed,  this  ought  to  be  as  nearly  as  possible 
the  rule  for  distance  among  such  plantations  at  all  stages  of  their  growth, 
commencing  our  calculation  with  (he  time  the  trees  receive  their  first 
course  of  thinning. 


1 


470  THINNING   AND   REAKING   OF 

In  many  high-lying  districts,  the  trees  in  a  plantation  of  mixed  conifen 
may,  at  the  age  stated,  be  about  thirty  feet  high ;  therefore,  the  distance 
of  such  trees  at  that  age  should  be  as  nearly  as  possible  ten  feet :  in  a 
more  sheltered  situation,  with  a  dry  and  favourable  subsoil,  they  may  at 
that  age  be  about  sixty  feet  high ;  and  in  such  a  case,  the  distance  of 
the  trees  one  from  another  may  be  about  twenty  feet 

1066.  At  from  sixty  to  seventy  years  of  age,  the  wood  of  the  pine  and 
fir  tribes  is  generally  considered  to  be  in  its  most  valuable  and  solid  state 
as  timber.    It  is  then  heavier  and  more  fuU  of  resinous  matter  than  at  any 
other  stage  of  its  existence  ;  consequently,  at  that  age,  if  the  object  be  a 
crop  of  valuable  timber,  the  tree  should  be  cut  down,  and  disposed  of  as 
may  seem  best.    But  if  the  proprietor  have  in  view  the  giving  shelter  to 
his  lands,  which  is  generally  one  end  aimed  at,  the  plantation  may  be 
allowed  to  stand  for  other  twenty  years,  after  which  period  the  trees  wiil 
begin  to  become  lighter  in  their  wood,  and  many  will  then  be  showing 
marks  of  natural  decay,  and  the  whole  plantation  will  of  course  be,  gene- 
rally speaking,  of  less  value  than  it  was  at  sixty  years'  standing.   However, 
this  is  not  always  the  case,  for  very  much  depends  upon  the  nature  of  the 
soil  and  situation  upon  which  «the  crop  of  wood  may  be  growing,  as  to 
whether  that  may  be  high  or  low  lying,  dry  or  damp.     In  a  high  situation, 
with  a  good  dry  bottom,  I  have  seen  excellent  pine  trees  one  hundred 
years  old ;  while  on  the  other  hand,  I  have  seen  them  beginning  to  show 
symptoms  of  rapid  decay  at  fifty  years  of  age,  and  in  many  cases  even  at  a 
much  earlier  age,  where  they  were  in  a  low  and  rather  moist  situation, 
and  without  a  free  circulation  of  air  from  neglect  of  thinning. 

1067.  It  very  frequently  happens  that  mixed  pine  and  fir  plantations 
have  to  be  dealt  with  which  have  been  much  neglected  ;  and  although  they 
may  in  many  instances  be  past  any  good  hopes  of  recovery,  and  might,  in 
so  far  as  regards  the  value  of  their  timber,  be  very  properly  cut  down,  yet 
it  is  very  often  the  wish  of  the  proprietor  to  have  such  old  plantations 
preserved,  particularly  if  they  should  happen  to  be  placed  upon  a  part  d 
his  estate  where,  from  their  evergreen  appearance,  they  prove  omam^tal 
from  a  certain  point  of  view,  as  well  as  shelter  the  neighbourhood.  In 
such  a  case  profit  and  ornament  should  be  combined.  It  would  not  be 
profitable  for  the  proprietor  of  an  old  neglected  pine  plantation  to  leave 
the  ground  entirely  occupied  by  a  few  trees  only  in  a  fistir  state  of  health, 
with  many  others  dead  and  dying ;  therefore,  the  profitable  way  of  going 
to  work  in  such  a  case  would  be  to  plant  anew  with  other  trees  all  vacant 
parts,  and,  for  the  sake  of  ornament  and  shelter,  all  good  old  trees  conld 
be  left  for  a  time. 

1068.  I  have  frequently  been  called  upon  by  proprietors  to  give  my 
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opinion  relative  to  the  state  of  pine  and  fir  plantations  upon  their  estates 
which  had  grown  up  under  utter  neglect,  and  requested  to  say  whether  I 
thought  that  such  a  plantation  would  recover  by  any  means  I  could  suggest. 
Where  I  have  found  such  plantations  young — say  at  or  under  thirty  years 
of  age— and  spoiled  merely  &om  the  want  of  having  being  thinned  in 
proper  time,  I  have  very  often  seen  them  recovered  by  a  very  cautious  and 
gradual  course  of  thinning,  especially  where  the  trees  grew  upon  a  dry 
bottom ;  but  wherever  I  have  found  thinning  neglected  upon  a  damp  soil, 
I  at  once  pronounced  that  there  was  no  hope  of  recovery  for  the  trees.  In 
many  such  cases  I  have  seen  a  gradual  course  of  thinning  with  draining 
tried  for  the  purpose  of  recovery,  but  all  to  no  purpose.  If  ever  the  pine 
or  fir  tribe  have  been  much  affected  by  dampness  in  the  soil,  the  sooner 
that  the  trees  are  cut  down  the  better,  after  which,  draining  and  replanting 
can  be  done  in  a  proper  manner. 

1069.  Where  the  trees  in  a  neglected  pine  and  fiir  plantation  may  hap- 
pen to  be  old — say  at  or  above  sixty  years — and  where,  in  such  a  case,  it  is 
the  wish  of  the  proprietor  to  extend  the  existence  of  his  plantation  as  long 
as  possible  for  the  sake  of  shelter  and  general  ornament,  it  is  a  very  good 
method  to  cut  out  gradually  all  the  trees  which  have  the  appearance  of 
decay,  and  to  leave  the  best  trees  standing  at  wide  distances,  and  as  nearly 
regular  as  possible.  Say  that  good  trees  are  left  at  about  one  hundred 
feet  distance  one  from  another,  from  a  distant  view  the  plantation  would 
seem  good;  and  then  the  open  spaces  between  the  old  trees  could  be  re- 
planted with  a  crop  of  hardwood,  which,  from  being  sheltered  by  the  old 
trees,  would  grow  very  rapidly.  In  the  course  of  ten  or  fifteen  years 
from  the  time  of  this  replanting,  when  the  hardwood  may  be  expected 
to  be  pretty  strong,  the  old  crop  might  with  propriety  be  dispensed  with 
altogether,  or  only  a  few  of  the  best  trees  left,  according  as  the  taste  of 
the  proprietor  suggested. 


SECTION  Vm. — SYSTEM  OF  THINNING  AND  REARING  OF  SCOTS  PINE 

PLANTATIONS. 

1070.  Plantations  consisting  of  several  kinds  of  trees  intermixed,  whether 
liardwoods  or  coniferous  trees,  are  always  more  difficult  to  manage  judi- 
oiously  in  the  way  of  thinning  than  such  as  consist  of  one  species  alone. 
Sence  it  is  found,  generally  speaking,  that  it  is  most  advantageous,  in 
respect  to  the  ultimate  value  of  a  crop  of  trees,  as  well  as  saving  in  the 
expense  of  training,  to  plant  the  crop  of  a  plantation  as  much  as  pos-.^ 
sible — taking  dl  circumstances  in  connection  with  it  into  due  consideration 
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—of  one  sort  of  tree  only ;  and  if  of  more  than  one  sort,  in  masses  of  each 
separately,  to  suit  soils  and  aitnations. 

1071.  In  reference  to  coniferous  trees,  each  of  them,  as  well  as  the  hard- 
wooded  sorts,  has  its  own  peculiar  habit  of  growth ;  the  larch  being  of  an 
upright  airy  habit,  and  its  light  branches  having  very  little  tendency  to 
injure  other  trees  standing  near  it ;  the  spruce  and  silver  firs,  on  the  other 
hand,  are  also  of  an  upright  habit,  but  from  their  throwing  out  stiff,  hori- 
zontal branches,  densely  clothed  with  hard  persistent  leaves,  they  invariably 
injure  other  sorts  standing  near  them,  if  not  kept  within  due  bounds; 
while  the  Scots  pine,  being  naturally  disposed  to  throw  out  strong  and 
pendulous  branches,  is  also  apt  to  injure  any  other  tree  of  a  more  slender 
habit  of  growth.  When,  however,  each  of  these  kinds  is  planted  in  masses 
separately,  from  the  habits  of  all  the  trees  in  each  mass  being  alike,  the 
one  cannot  injure  the  health  of  the  other  nearly  so  readily  as  when  com- 
posed of  different  sorts,  where  those  of  a  stiff,  unbending  habit^  such  as  the 
firs,  invariably  have  a  tendency  to  encumber  such  as  are  of  a  more  pliant 
habit,  as  both  the  pine  and  the  larch.  I  make  these  remarks  to  show  that 
a  great  advantage  is  gained  by  planting  trees  in  masses  of  one  sort,  both  in 
respect  to  the  general  health  of  the  crop  itself,  and  in  respect  to  the  less 
amount  of  attention  and  expense  necessary  to  be  bestowed  in  training,  and 
also  to  show  that  the  thinning  of  plantations  composed  of  pine  alone,  or  d 
any  other  sort,  is  a  much  more  simple  operation,  and  requires  less  judgment 
in  the  operator,  than  when  they  are  composed  of  several  kinds  of  trees. 

1072.  In  planting  trees  in  masses  of  one  sort,  however,  a  much  greater 
degree  of  judgment  is  necessary  in  the  planter  to  adapt  the  sorts  to  the 
soil  suited  to  them  than  is  generally  called  for  in  the  case  of  mixing  several 
sorts  together ;  as  if  the  one  tree  planted  should  not  be  properly  suited  to 
the  land,  a  partial  or  an  entire  failure  might  be  the  result,  while  if  several 
sorts  had  been  intermixed,  some  one  of  them  would  be  sure  to  succeed 
This  point,  then,  demands  the  serious  consideration  of  the  planter. 

1073.  In  thinning  a  plantation  consisting  of  pine  alone,  from  the  trees 
being  generally  of  a  uniform  habit  of  growth,  the  work  is  comparatively  of 
easy  performance,  and  only  requires  proper  attention  to  remove,  at  ead 
course  of  the  operation,  such  of  the  more  weakly  trees  as  encumber  or 
interfere  with  the  development  of  the  more  healthy  and  promii^ing  ones. 

1074.  The  whole  of  the  plantation  should  be  gone  carefully  through  as 
each  successive  thinning  falls  to  be  made;  and  wherever  the  trees  encom- 
ber  one  another,  a  judicious  selection  should  be  made  of  the  strongest  and 
most  promising  to  stand  regularly  over  the  ground,  at  proper  and  consb- 
tent  distances  apart,  according  to  the  age  at  the  time,  and  all  inferior  ones 
should  be  removed,  so  that  after  each  course  of  the  operation  eveiy  tree 
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shall  be  left  standing  quite  free  of  its  neighbours  in  the  spread  of  its 
branches,  but  no  more. 

1075.  In  thus  thinning  a  pine  plantation,  the  work  should  be  begun  on 
one  side  of  it,  and  proceeded  with  by  taking  on  regular  belts — ^in  breadth 
according  to  the  number  of  hands  employed — ^from  the  one  fence  to  the 
opposite  one,  tiU  the  whole  is  gone  over,  and  no  part  should  be  neglected 
or  overlooked.  In  going  over  the  plantation  in  this  way,  all  rough  and 
unpromising  trees  should  be  removed,  and  well  grown  ones  left  instead,  as 
rough  bnmchy  trees  of  the  pine  tribe  are  never  valuable  as  timber ;  and 
any  trees  that  may  have  lost  their  tops  by  accident  should  be  removed 
also,  as  such  cannot  possibly  make  good  trees  afterwards. 

1076.  After  the  thinning  of  any  one  plantation  has  been  completed  for 
the  time,  and  after  the  produce  of  it  has  been  removed,  all  drains  should 
be  scoured  out  so  as  to  leave  them  in  good  operative  state,  and  in  the  act 
of  thinning  care  should  be  had  to  prevent  branches  falling  into  them ;  and 
after  the  felled  trees  are  all  removed  from  the  enclosure,  the  roads  should 
be  made  good,  so  as  to  present  a  uniform,  neat  appearance. 

1077.  There  is  no  season  of  the  year  so  advantageous  for  the  thinning 
of  plantations  as  the  months  of  March,  April,  May,  and  June ;  as  when 
the  operation  is  performed  within  these  months,  the  crops  operated  on  have 
the  advantage  of  the  summer  weather  afterwards  to  grow  freely,  and  to 
attain  a  greater  vigour  of  health  before  the  storms  of  winter  set  in  upon 
them,  and  as  the  opposite  of  this  must  follow  to  the  trees  in  a  plantation 
thinned  in  the  autunm. 


SECTION   IX. — THINNIMQ    AND   RBABINa    OF   FIR   PLANTATIONS. 

1078.  The  cultivation  of  the  fir  tribe  in  this  country  is  on  a  small  scale 
as  compared  with  that  of  the  pine,  few  plantations  of  any  considerable 
extent  ever  being  made  exclusively  of  it,  but  only  portions  of  large  en- 
closures, where  few  other  trees  would  grow  so  profitably  as  a  crop ;  as  in 
the  case  of  the  spruce  on  moss  land,  and  the  silver  fir  on  dry,  sandy,  or 
gravelly  knoUs ;  for  growing  on  which  situations  these  trees  are  admirably 
fitted.     The  timber  of  both  these  firs  is,  however,  valuable  when  grown  of 
proper  dimensions ;  and  as  the  waste  parts  of  the  country  are  cultivated, 
and  partly  put  under  trees,  we  find  this  class  well  adapted  to  grow  usefully 
-when  properly  planted  in  groups  on  land  suitable  for  them  in  large  enclose- 
ures.     I  therefore  consider  it  may  be  proper  to  devote  a  short  section  to 
the  manner  of  thinning  and  rearing  these  trees,  not  so  much  with  a  view 
to  describe  all  the  routine  of  their  culture — as  that  is  generally  very  much 
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the  same  as  the  culture  of  the  pine  tribe — as  to  point  out  any  peculiarity 
in  reference  to  them  that  may  be  necessary  to  attend  to  in  the  mode  of 
thinning  them. 

1079.  Compared  with  the  larch  and  pine,  the  fir  is  of  slow  growtii 
during  the  first  three  or  four  years  after  it  is  planted  out,  but  after  its 
roots  become  properly  established,  it  makes  very  rapid  progress — not 
unfrequently  thirty  inches  of  upright  shoot  in  one  year — and  generally 
outstrips  the  pine  after  the  first  six  or  eight  years. 

1080.  The  roots  of  the  fir  keep  nearer  the  surface  of  the  land  on  which 
they  grow  than  any  other  coniferous  tree  we  are  acquainted  with ;  henoe 
they  succeed  well  upon  a  thin  surfiBu^e  soil,  although  cold  and  wet  in  the 
bottonL  From  this  peculiarity,  howeyer,  the  trees  are  very  apt  to  be  blown 
down  by  severe  gales  of  wind  if  not  judiciously  attended  to  in  respect  to 
thinning.  In  order  to  prevent  this,  they  should  at  all  stages  be  kept  pret^ 
far  apart  firom  one  another,  so  as  to  allow  of  the  free  and  undistoibed 
spread  of  both  their  roots  and  branches,  as  no  other  condition  is  so  likely 
to  keep  them  in  perfect  health,  and  prevent  them  being  blown  down. 

1081.  In  commencing  to  thin  plantations,  whether  of  spruce  or  sOver 
fir,  great  care  must  be  taken  not  to  delay  the  operation  till  the  branches  of 
one  tree  interfere  with  those  of  the  other,  at  least  to  such  an  extent  as  to 
impede  their  healthy  action ;  as  if  so,  the  branches,  firom  their  being  natur- 
ally slender  and  comparatively  weak,  will  suffer  in  health,  and  consequently 
fail  to  keep  the  trees  in  that  degree  of  health  which  is  absolutely  necessary  fat 
their  full  development.  This  point,  then,  should  be  most  carefully  attended 
to,  and  thinning  commenced  before  the  points  of  the  lower  branches  of  the 
trees  begin  to  injure  one  another.  At  each  successive  thinning  the  same 
point  should  be  carefully  attended  to,  and  every  individual  tree  kept  apart» 
and  distinct  in  every  respect  &om  its  neighbours. 

1082.  The  silver  fir  will  endure  a  greater  degree  of  confinement,  mtk- 
out  much  injury,  than  the  spruce ;  but  both  are  extremely  impatient  of 
want  of  space.  In  rearing  timber  of  the  pine  tribe,  it  is,  in  practice,  found 
desirable  to  check  the  luxuriant  growth  of  the  branches,  as,  when  undecked 
by  judicious  confinement,  they  become  unduly  strong,  and  lessen  the  value 
of  the  timber.  This  is  not  the  case,  however,  in  regard  to  the  firs 
— and  this  forms  the  great  distinction  between  them:  their  brandies^ 
although  freely  exposed  on  all  sides,  never  become  so  strong  as  to  inteifere 
with  the  upright  growth  of  the  leading  stem,  nor  even  so  much  as  to  impair 
its  fullest  development,  but  rather  the  contrary;  for  we  invariably  find  thaX 
the  more  the  branches  of  the  firs  are  encouraged  by  having  space,  the  kuri^er 
and  the  better  is  the  timber  of  the  treea  These  are  the  only  points  I  thinks 
it  necessary  to  advert  to  in  regard  to  the  rearing  of  the  fir.    They 
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important,  however,  and  if  not  attended  to,  the  trees  will  be  comparatively 
weakly  and  unsightly  as  a  crop,  as  well  as  valueless  as  timber. 


SECTION   X. — THINNING    AND   REARING    OF   LARCH   PLANTATIONS. 

1083.  In  planting  a  large  piece  of  land  exclusively  with  larch,  the  planter 
should  be  very  carefiil  to  ascertain  first  that  it  is  in  every  respect  adapted 
to  grow  the  tree  to  valuable  size,  as  no  tree  we  cultivate  is  so  easily 
injured  in  health  when  planted  on  an  unsuitable  condition  of  soil.  From 
this  tendency  of  the  tree,  the  greater  number  of  planters  at  the  present  day 
seem  more  disposed  to  use  it  as  a  nurse  to  hardwoods,  or  as  an  intermixture 
with  the  pine>  than  as  a  tree  to  be  planted  exclusively  as  a  crop.  This  is  a 
mistake,  however,  in  the  forestry  of  the  time,  as  can  be  easily  proved  from 
the  excellent  crops  of  larch  found  growing  in  a  sound  and  healthy  state,  in 
all  varieties  of  soils,  and  in  all  situations,  wherever  the  condition  of  the 
land  is  either  naturally,  or  has  been  rendered  artificially  suited  to  it.  This 
condition  consists  simply  and  mainly  in  the  particles  of  which  the  soil  is 
composed  being  kq>t  in  a  clean  and  wholesome  staie,  by  the  ready  passage 
of  rain  water  through  it. 

1084.  There  are,  indeed,  few  soils  on  which  the  lareh  may  not  be  grown 
satisfactorily,  provided  that  their  thorough  drainage  is  attended  to  previous 
to  planting.  The  great  mistake  in  regard  to  the  cultivation  of  the  larch 
in  this  country  has  been  the  planting  of  it  on  lands  in  which  were  lodged 
ingredients  prejudicial  to  the  healthy  growth  of  the  tree,  and  which  had  not 
been  cleansed  away  by  the  action  of  drainage.  This  is  a  fact  not  now  to  be 
doubted,  as  on  all  soils  that  have  been  properly  cleansed  by  drainage,  larch 
is  found  to  succeed  satisfactorily,  even  although  on  the  same  soils  it  failed 
to  grow  previous  to  drainage.  From  my  experience  on  this  point,  there- 
fore, I  recommend  proprietors  not  to  be  deterred  from  planting  lai'ch 
extensively,  even  without  the  intermixture  of  any  other  tree,  provided 
the  land  is  thoroughly  cleansed  by  the  action  of  a  well-applied  system  of 
drainage  some  time  previous  to  planting. 

1085.  The  land  intended  for  larch  having  been  well  drained,  and  allowed 
to  lie  under  the  action  of  the  drains  for  some  two  or  three  years,  according 
as  it  is  naturally  open  or  otherwise  in  the  subsoil,  it  should  next  be  planted 
with  that  tree,  say  at  four  feet  apart,  and  when  the  plantation  has  attained 
from  eight  to  ten  years'  growth,  it  will  probably  be  so  far  advanced  as  to 
stand  in  need  of  thinning  for  the  first  time.  This  thinning  should  be  con- 
ducted in  every  respect  as  detailed  in  reference  to  the  thinning  of  the  Scots 
pine. 
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1086.  The  larch  being  a  tree  clothed  with  slender  branches  and  soft  deli- 
cate leaves,  is  easily  injured  by  confinement  The  trees  therefore  reqniie, 
at  all  stages  of  their  growth,  to  be  kept  apart  from  one  another  in  the 
plantation.  If  this  point  is  not  attended  to,  and  the  trees,  especially  while 
under  thirty  years  of  age,  are  allowed  to  become  crowded,  their  roots  and 
branches  will  both  become  weakly  and  impaired  in  their  healthy  action,  and 
the  result  will  be  rot  in  the  heart. 

1087.  The  larch  is  at  all  stages  extremely  impatient  of  oonfinement; 
hence  we  find  in  the  greater  part  of  mismanaged  plantations  of  this  tree, 
the  branches,  for  a  considerable  way  up  the  stems,  either  dead,  dying,  or 
diseased,  and  the  trees  only  struggling  for  existence  by  having  air  and  light 
for  their  tops.  In  such  a  state  no  tree  can  possibly  grow  healthily,  and 
from  this  arises  much  of  the  disease  in  the  tree  we  hear  complained  of 

1088.  At  each  successive  course  of  thinning  a  larch  plantation,  the  object 
should  be  to  leave  the  branches  of  every  tree  standing  perfectly  dear  of  all 
those  of  its  neighbours,  so  that  each  tree  in  the  plantation  may  stand  in 
every  respect  unencumbered  on  aU  its  sides. 

1089.  After  each  successive  thinning  has  been  performed,  all  bnmches 
that  may  have  died  should  be  removed,  by  simply  breaking  them  off  dose 
to  the  stem  with  any  blunt  instrument  But  what  is  of  far  more  impoi- 
ance  to  the  health  of  the  crop,  is  to  have  all  drains  thoroughly  scoured  out 
and  every  one  left  in  a  clean  and  fully  operative  state.  This  latter  point  is 
too  little  attended  to  even  by  the  most  intelligent  foresters,  and  hence,  tot 
very  large  extent,  the  cause  of  the  generally  inferior  crops  of  larch.  It  is, 
in  fact,  no  uncommon  thing  to  find  the  drains  in  a  plantation  left  undeaned 
after  it  has  been  thinned,  with  large  quantities  of  branches  lying  rotting  in 
them,  and  causing  stagnant  water.  Under  such  a  state  of  things,  no  tree 
could  possibly  grow  satisfactorily. 


SECTION  XI. —  SUGGESTIONS  AS  TO  THE  MODE  OF  DISPOSING  OF  THINNTNG8, 
AS  THEY  ARE  REMOVED  FROM  THE  STANDING  CROP. 

1090.  The  trees  felled  as  thinnings  in  a  plantation,  whether  the  latter 
be  large  or  small,  young  or  old,  should  never  be  allowed  to  lie  where  Utey 
fall,  but  should  be  at  once  carried  out  to  the  nearest  roads,  and  arranged 
there  according  to  their  kinds  and  sizes,  when  they  will  be  ready  for  sale, 
or  otherwise,  as  may  be  found  desirable.  Our  own  mode  of  going  to  vnA 
in  respect  to  the  felling  and  carrying  out  of  the  thinnings  firom  a  plantadon 
is  this : — ^As  the  trees  are  felled  by  one  set  of  men,  we  have  anoth^  irtio 
follow  them,  and  either  carry  or  drag  the  trees  to  the  nearest  roads.     Hie 
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latter  set  may  be  women  or  boys,  if  the  trees  are  small,  but  men  are  re- 
quired for  the  work  if  they  are  large ;  they  carry  them  on  their  shoulders, 
if  able,  or  drag  them  out  with  horses  if  of  sizes  too  heavy  for  them  to  carry. 

1091.  If  the  work  to  be  performed  is  to  any  large  extent,  it  may  very 
properly  be  done  by  contract;  provided  always  that  the  forester  is  an  intel- 
ligent and  experienced  man,  and  can  see  to  its  being  properly  executed;  as, 
by  contract,  there  is  great  danger  of  having  it  carelessly  performed,  and 
very  often  to  the  damage  of  a  considerable  portion  of  the  standing  crop. 
In  order  to  obviate  damage  being  done  to  the  crop  from  carelessly  felling 
the  thinnings,  I  generally  recommend  that  the  work  should  be  done  by  the 
proprietor's  servants,  under  the  superintendence  of  the  forester ;  stUl,  where 
there  is  a  large  extent  to  operate  on,  it  is  sometimes  found  desirable  to 
have  the  whole  done  by  contract,  as  by  this  means  it  is  generally  got  per- 
formed twenty  per  cent  cheaper  than  by  day  labour. 

1092.  When  I  came  to  take  the  management  of  the  Strathspey  forests,  I 
had  all  our  thinning  operations  done  by  day  labourers,  employed  directly 
under  the  forester.  Having  a  large  extent  to  get  over  within  a  specified 
time,  however,  I  found  great  difficulty  in  getting  hands  enough  for  the 
work  of  felling,  &c.,  so  that,  at  the  end  of  the  season,  I  found  it  cost  much 
more  than  had  been  calculated  upon.  The  following  spring  I  took  in  esti- 
mates for  the  work,  and  from  this  had  it  performed  twenty  per  cent  imder 
the  cost  of  the  former  year ;  and  since  then  we  have  continued  to  thin  by 
contract 

1093.  In  thinning  our  plantations,  the  forester  marks  every  tree  to  be 

felled;  the  contractor  for  the  felling  follows  him  with  his  men,  and  cuts 

down  and  prunes  the  trees,  at  a  certain  rate  per  hundred,  according  to  size, 

and  according  to  agreement  in  reference  to  the  trees  of  a  certain  planti^ 

tion  ;  and  the  contractor  is  in  all  cases  bound  in  a  penalty  not  to  injure  any 

standing  tree  not  marked  to  be  felled.    Another  contractor  follows  the  one 

who  fells  the  trees,  and  drags  them  all  out  to  the  roads,  also  at  a  certain 

rate  per  hundred ;  and  he  is  also  subject  to  a  penalty  if  he  injure  any 

standing  trea    By  this  mode  of  doing  the  work  by  contract,  we  have  it 

accomplished  at  the  cheapest  possible  rate,  within  a  given  time  ;  and  from 

being  all  done  under  the  eye  of  the  forester,  whom  we  hold  responsible 

for  its  right  performance,  we  have  it  generally  very  satisfactorily  executed. 

1094.  We  generally  enter  into  a  contract  with  a  party  for  the  thinnings 
>f  a  plantation  before  we  cut  the  trees,  so  that  by  this  means  we  know  per- 
*ectly  "what  we  are  doing  in  all  the  departments  of  the  work.  This  Lb  now 
easily  obtained,  as  there  are  always  timber  merchants  enough  anxious  to 
iiircfaa.se  wood  of  every  description,  especially  when  it  can  be  had  in  large 
loantities. 
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1095.  If  the  thinnings  of  a  plantation  are  of  small  si^es,  and  genenlij 
nnder  propwood  dimensions,  we  dispose  of  them  at  a  certain  rate  per  huh 
dred  or  per  thousand  trees,  according  to  bargain  previously  entered  inta 
If  they  are  of  sizes  for  propwood — viz.  not  less  than  three  inches  diam^er 
at  the  small  end,  six  feet  up  from  the  bottoms — ^we  sell  either  by  the  dosen 
trees,  by  the  hundred  trees,  by  the  prop  of  six  feet  length,  or  by  the  hnn- 
dred  lineal  feet,  as  may  be  agreed  upon.  If  they  are  of  sizes  above  prop- 
wood,  but  under  timber — that  is  eight  inches  diameter  at  the  small  ^— 
we  sell  them  either  by  the  tree,  or  by  the  dozen  trees ;  and  if  they  are  of 
timber  size  we  sell  them  at  a  certain  rate  per  foot  cube,  according  to  the 
quality  and  kind,  and  according  to  the  locality  the  plantation  is  in«  And 
in  all  cases  we  have  the  purchaser  bound  to  remove  the  whole  by  a  certain 
day ;  or,  failing  this,  he  is  liable  to  a  heavy  penalty.  By  adopting  this 
mode  of  procedure,  we  never  are  subject  to  have  cut  wood  lying  unsold  in 
the  plantations ;  while,  at  the  same  time,  we  are  enabled  to  calculate  our 
way  in  the  different  branches  of  the  work  most  satisfiictorily,  which  cannot 
be  so  well  done  when  the  trees  are  first  cut  and  sold  afterwards. 

1 096.  Such  a  mode  of  procedure  is  not  indeed  so  necessary  for  the  pn^ 
management  of  the  disposal  of  thinnings  in  woods  situated  in  the  neigh- 
bourhood of  populous  districts ;  as,  in  such,  a  public  sale  of  them  after 
being  cut  is  generally  found  the  best  mode  for  realising  the  highest  vafaw 
for  them.  The  case,  however,  is  very  different  in  parts  of  the  countiy  at 
great  distances  from  a  ready  market,  and  it  is  for  the  benefit  of  foresters  so 
situated  that  I  have  made  the  foregoing  remarks,  as  I  have  frequently  seen 
men  who  had  the  management  of  extensive  woods  in  far  inland  parts  wem 
to  have  great  difficulty  in  getting  their  thinnings  disposed  of  advantageously, 
and  only  because  they  did  not  attend  to  enter  into  proper  arrangements 
beforehand.  I  have  known  proprietors  who  would  not  be  at  the  expense  of 
thinning  their  plantations,  because,  they  said,  the  sale  of  the  thinnii^ 
would  not  pay  the  labour.  I  put  them  on  the  mode  of  going  to  work  whidi 
I  have  just  described;  and  the  result  is,  that  now  those  very  proprietors  are 
realising  very  considerable  revenues  from  their  thinnings,  while  previoody 
they  could  make  nothing  of  them.  I  have  no  doubt,  therefore,  that  tlie 
foregoing  remarks  will  prove  advantageous  to  such  as  have  to  deal  with 
woods  in  parts  of  the  country  comparatively  far  distant  from  a  ready 
market. 

1097.  In  conclusion  on  this  head,  I  may  state  that  no  proprietor  whose 
woods  are  far  distant  from  a  market  should  thin  his  plantations  without 
first  entering  into  contract  with  respectable  parties  for  the  sale  of  his  thin- 
ning ;  as,  if  he  do,  he  is  likely  to  lose  by  the  worL  I  do  not^  of  oomse^ 
here  refer  to  the  gain  in  respect  to  the  effects  of  the  thinnings  apm  the 
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plantations  themselyes,  but  only  to  the  thinnings  as  a  saleable  commodity. 
No  sensible  man,  so  circumstanced,  should  attempt  this  in  these  times ;  as 
when  timber  merchants  are  called  to  give  an  offer  for  wood  in  the  cut 
state,  from  the  very  fact  of  its  being  cut,  and  therefore  in  a  perishable 
state,  they  will  not  offer  its  value  if  they  can  help  it,  but  will  offer  far 
under  it,  in  order  to  make  the  most  they  can  by  the  transaction;  but  when 
men  are  asked  to  give  offers  for  wood  or  trees  growing,  they  see  that  the 
proprietor  is  not  compelled  to  sell  in  the  meantime  unless  he  pleases,  and 
they  therefore  are  more  disposed  to  deal  fairly,  from  seeing  that  if  they  do 
not  another  likely  will 


CHAPTER    VIII. 


SECTION  I. MANAGEMENT  OF  HARDWOODED  PLANTATIONS  OF  CONSIDERABLE  iGE, 

REARED  CHIEFLY  WITH  A  VIEW  TO  ORNAMENTAL  EFFECT. 

f 

1098.  The  relative  condition  of  trees  in  a  plantation  of  considerable  sgd— 
say  upwards  of  sixty  years — and  reared  avowedly  with  the  design  of  their 
forming  clothing  for  the  home  park  of  the  mansion  of  an  estate,  will  depend 
altogether  upon  the  training  and  management  they  may  have  been  sabjected 
to  previously.  If  they  have  been  regularly  attended  to,  and  systematically 
thinned  in  the  way  which  has  been  advised  in  former  sections,  they  will, 
by  the  time  they  are  above  sixty  years  of  age,  be  fine,  healthy,  and  wcU- 
developed  trees  of  their  several  kinds,  every  one  standing  clear  of  and  unen- 
cumbered by  another,  and  still  making  progress.  But  if  they  have  not  been 
attended  to  in  this  way,  they  will,  at  the  age  stated,  in  every  probability  be 
tall  of  stem,  small  topped,  weakly,  and  unhealthy  &om  crowdedness  and 
consequent  want  of  air. 

1099.  Where  trees  have  been  properly  attended  to  and  well  thinned  while 
in  their  young  stages — say  especially  while  from  fifteen  to  fifty  years  of  age 
— there  is  comparatively  little  danger  of  their  getting  wrong  afterwards^ 
as  the  strength  of  constitution  which  such  management  secures  for  them 
enables  them  to  resist  the  effects  of  after  mismanagement  to  a  wondeifol 
extent,  as  I  have  had  frequent  opportunities  of  witnessing  in  the  case  of 
woods  that  had  been  well  managed  while  under  one  proprietor,  and  aftei^ 
wards  neglected  when  they  fell  into  the  hands  of  another  who  paid  no  atten- 
tion to  such  matters.  Where,  on  the  other  hand,  trees  have  been  neglected 
while  in  their  young  stages,  no  after-system  of  management,  however  judi- 
cious, can  possibly  be  of  much  benefit  to  them. 

1100.  Assuming  that  plantations  of  the  hardwooded  sorts  of  trees,  reftred 
with  the  object  of  their  becoming  ornamental  specimens  on  the  park  and 
its  neighbourhood,  have  been  attended  to  and  properly  thinned  up  to  the 
age  of  sixty  years,  the  only  after-management  necessary  is  to  clear  away 
from  time  to  time  any  inferior  tree,  as  it  seems  to  interfere  with  or  encum- 
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ber  a  better  one  in  its  neighbourhood,  to  bring  any  veiyfine  specimen  more 
decidedly  into  view,  by  cutting  down  others  that  stand  near  it  and  inter- 
cept the  yiew  of  it  from  particular  points,  to  relieye  the  masses  by  grouping 
here  and  there  on  well  chosen  points,  and  by  partial  clearings  on  others 
between,  and  to  keep  all  the  trees  clear  of  such  branches  as  may  happen  to 
die  from  time  to  time. 

1101.  Where  plantations  of  hardwooded  trees,  occupying  the  position 
of  ornamental  ones,  have  been  neglected  while  in  their  young  stages,  it  is 
impossible,  as  I  haye  said,  that  any  system  of  management  can  recoyer 
them  to  any  considerable  extent ;  but  of  course  this  remark  is  only  appli- 
cable according  to  the  degree  of  neglect  that  the  plantations  may  have 
existed  under ;  as,  if  they  haye  been  partially  attended  to,  the  crops  will  of 
course  be  partially  recoyerable,  while,  if  they  haye  been  allowed  to  grow  up 
in  an  utter  state  of  neglect  as  to  thinning,  the  case  is  without  remedy. 

1102.  The  only  sensible  way  to  improve  the  crop  of  a  neglected  planta- 
tion, and  which  it  is  found  desirable  to  preserve  as  long  as  possible,  in  order 
to  keep  good  the  amenity  of  the  neighbourhood,  is  to  single  out  all  the 
most  healthy  and  promising  trees  in  it,  and  immediately  afterwards  to 
relieve  them  of  all  such  inferior  ones  as  encumber  them.    This,  however, 
must  be  performed  with  judgment,  and  gradually,  as  any  sudden  removal 
of  a  large  number  of  the  inferior  ones  would  have  the  effect  of  ruining  the 
whola    In  endeavouring  to  recover  the  better  trees  of  a  neglected  planta- 
tion, therefore,  so  as  to  preserve  them  for  ornamental  effect,  the  smaller 
ones  proposed  to  be  removed  for  relieving  them  must  be  taken  out  gradu- 
ally, and  not  all  at  once.    By  attention  to  this  I  have  seen  the  crop  of 
neglected  hardwooded  plantations  very  much  improved ;  but  much  of  the 
success  always  depends  upon  the  selection  that  is  made  of  the  trees  for 
standing,  before  thinning  commences ;  as,  if  weakly-rooted  trees  are  left, 
with  comparatively  heavy  tops,  they  never  succeed,  but  become  still  more 
-weakly  after  the  inferior  trees  are  removed. 

1103.  A  plantation  of  trees  managed  on  the  principle  of  allowing  every 

one  in  it  to  stand  clear  of  and  unencumbered  by  any  of  its  neighbours  at 

all  stages  of  its  growth,  always  becomes  more  valuable  as  a  crop,  is  more 

omAmentaJ,  and  lives  to  a  greater  age,  than  one  managed  differently.    This 

is  a  fact  based  on  the  laws  which  regulate  the  vegetable  kingdom,  which 

Tre  are  daily  in  the  habit  of  observing,  and  yet  which  most  proprietors  of 

plaxLtations  do  not  seem  to  take  advantage  of ;  otherwise  we  would  not  see 

so  zaany  worthless  plantations  as  we  do  at  the  present  day.    In  illustratioa 

of  the  point  I  may  ask,  why  it  is  that  trees  found  standing  alone  on  parks 

g;ro^e  on  for  even  two  and  three  hundred  years  in  a  healthy  condition,  while 

tbo<se  in  crowded  plantations  become  matured  and  die  at  a  very  early  stage. 

2  H 
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The  answer  is  clear ;  in  the  case  of  the  former  class  the  trees  had  foil  room 
to  extend  their  roots  and  branches  in  order  to  keep  good  their  healtb; 
whereas,  in  that  of  the  latter,  the  roots  became  diseased  and  weakly  at  an 
early  stage  from  want  of  food,  and  their  branches  were  smothered,  and 
therefore  failed  to  act  for  the  maintenance  and  support  of  the  trees. 


SECTION  U. MANAGEMENT  OF  PINE  AND  FIR  PLANTATIONS  OF  CONSIDERABLE  AGE, 

REARED  CHIEFLY  WITH  A  VIEW  TO  ORNAMENTAL  EFFECT. 


IIOI.  If  masses  of  pine  and  fir  are  generally  objected  to  in  the  imioe- 
diate  neighbourhood  of  the  seats  of  landed  proprietors,  from  their  too  daik 
and  sombre  effect,  they  are  not,  in  any  undulating  and  hilly  district^ 
objected  to  when  grown  on  the  tops  and  higher  slopes  of  the  back-groand, 
as  on  such  sites  they,  from  their  producing  a  clothed  and  massy  appearance 
at  all  seasons,  give  the  landscape  such  a  grand  effect  as  is  not  attainaUe 
by  the  presence  of  hardwooded  sorts  alone ;  and  from  this  we  geneaSij 
find  plantations  of  pine  and  fir,  on  extensive  properties,  cultivated  with  a 
view  to  their  being  kept  up  as  ornamental,  independent  of  the  timber  thejr 
produce. 

1105.  In  training  up  plantations  of  these  sorts,  whether  mixed  or 
separately,  with  the  view  of  their  standing  for  ornamental  effect,  the  tiees 
should,  at  all  stages  of  their  growth,  be  kept  somewhat  farther  apart  from 
one  another  than  when  trained  up  for  the  sake  of  their  timber  alone ;  asd 
this  in  order  that  they  may  develop  themselves  in  their  natural  and  troe 
habits,  both  in  regard  to  stems  and  tops.  In  doing  this,  however,  they 
need  not  be  kept  so  far  apart  as  to  cause  the  specimens  to  become  of  a 
rough  and  branchy  habit,  but  only  to  such  a  degree  as  to  insure  their  noi 
being  drawn  up ;  and  this  state  of  the  trees  is  generally  secured  by  keepii^ 
them  at  distances  from  one  another  as  nearly  as  possible  equal  to  one  half 
their  average  height,  as  has  been  already  recommended  in  reference  to  tike 
distance  apart  in  the  training  of  the  hardwooded  sorts  for  ornamental  effect 

1106.  If  pine  and  fir  plantations  are  trained  up  in  this  way  tiU  thej  hs«t 
attained  upwards  of  fifty  years'  growth,  they  will  require  very  little  attaitioB 
in  the  way  of  thinning  afterwards,  as  the  trees  will,  by  the  time  they  hive 

,  arrived  at  this  stage,  have  become  generally  well  developed  spedmens^  and 
will  therefore  only  require  to  be  relieved  by  times,  as  a  few  of  the  sapoior 
specimens  may  want  more  space  for  the  greater  spread  of  their  tops,  or  as 
a  portion  of  the  inferior  ones  may  show  a  tendency  to  encumber  the  better. 
IThis  will  be  found  all  that  is  necessary  for  promoting  the  healthy  matari^ 
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of  pine  and  fir  plantations  after  sueli  an  age  as  is  now  supposed ;  provided, 
of  course,  that  the  trees  have  been  properly  trained. 

1107.  Where  such  plantations  as  I  am  speaking  of — pine  and  fir  upwards 
of  fifty  years  of  age — have  been  neglected  while  young,  and  have  been 
drawn  up  and  the  trees  rendered  weakly  in  consequence,  there  is  little  hope 
of  their  recoveiy  by  any  system  of  management  afterwards ;  but  of  course, 
in  reference  to  this,  as  well  as  in  the  parallel  case  of  the  hardwooded  sorts, 
the  recoveiy  will  be  in  degree  according  to  the  extent  of  the  neglect.    Still, 
from  experience,  I  find  that  equal  degrees  of  neglect  in  hardwooded  planta- 
tions, and  in  pine  and  fir  ones,  are  attended  with  very  unequal  degrees  of 
recovery  to  improvement  afberward&    The  crop  of  a  hardwooded  plantation, 
although  it  has  been  much  neglected,  will  improve  wonderfully. if  skill  be 
applied  to  the  thinning  of  it,  while  that  of  a  plantation  of  pine  or  fir  of 
the  same  age,  and  equally  neglected,  will  not  only  not  improve  at  all,  but 
will,  on  the  contrary,  go  back  the  more  quickly  when  thinning  is  attempted. 
Therefore,  when  it  is  found  desirable  to  improve  a  neglected  pine  or  fir 
plantation,  more  judgment  is  necessary  for  success  in  the  work  than  in  the 
case  of  a  hardwooded  one. 

1 108.  To  improve  a  neglected  plantation  of  coniferous  trees,  the  same 
mode  of  thinning  should  be  followed  in  regard  to  it  that  has  been  recom- 
mended for  the  recovery  of  neglected  hardwooded  plantations,  and  as 
detailed  in  paragraph  1102.  When,  however,  the  trees  left  do  not  seem 
to  improve  under  the  operation  of  thinning,  in  two  or  three  years  after  it 
has  been  commenced,  the  better  mode  is  to  clear  them  altogether,  and  to 
replant. 

1109.  The  spruce  and  silver  firs,  as  well  as  the  larch,  are  more  easily 
injured  by  confinement  than  any  of  the  pine  tribe  I  am  acquainted  with, 
and  this  in  degree  according  to  the  nature  of  the  soil  and  site  they  occupy. 
In  a  dry  and  open  subsoil  the  pine  maintains  its  health  for  a  long  time, 
although  grown  in  a  crowded  state,  and  on  such  a  soil  it  recovers  wonder- 
fully, when  judiciously  thinned  after  long  neglect,  while  on  a  soil  of  an 
opposite  character  it  can  scarcely  be  improved  at  all  in  such  drcumstancea 
The  spruce  fir  and  the  larch,  if  neglected  to  be  thinned  when  grown  on  a 
light  soil  with  a  dry  bottom,  soon  become  unhealthy,  and  heart-rot  succeeds; 
furhile,  on  the  other  hand,  they  wUl  keep  very  much  longer  in  a  healthy  and 
growing  state,  under  the  same  degree  of  neglect,  when  grown  on  a  heavier 
soil  with  somewhat  of  a  cold  bottom.    I  make  these  remarks  in  order  that 
the  inexperienced  forester  may  be  the  better  enabled  to  judge  as  to  how  far 
the  different  species  referred  to  are  likely  to  improve  after  neglect,  according 
to  iihe  nature  of  the  land  they  occupy ;  for,  after  all,  very  much  of  the  suc- 

attending  the  thinning  of  neglected  plantations  of  any  sort,  will  be 
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found  to  depend  upon  whether  the  land  is  naturally  well  suited  to  the  trees 
or  the  contrary. 


SECTION  in. — MANAQElfENT  OP  HARDWOODED  PLANTATIONS  OF  COKSIDEKABLE 
AGE,  REARED  WITU  A  VIEW  TO  SALEABLE  TIMBER  ALONE, 

1110.  In  the  first  place^  it  is  worth  noticing  in  reference  to  the  dififerenoe 
betwixt  the  rearing  of  hardwooded  trees  with  an  especial  view  to  ornamen- 
tal purposes,  and  that  of  the  same  sorts  with  the  view  of  their  becoming 
timber  for  sale  only,  that  in  the  case  of  the  latter,  less  space  is  necessaiyfor 
each  tree  grown,  as  large  tops  and  branches  are  not  so  much  the  object  of 
the  cultivator  as  the  quantity  of  available  timber  in  the  stem,  and,  there- 
fore, a  larger  number  can  be  reared  on  a  given  extent  of  land. 

1111 .  A  plantation  of  any  sort  of  hardwooded  trees,  if  it  have  been  deilt 
with,  up  to  the  age  of  nearly  sixty  years,  in  the  way  that  has  been  described 
in  a  former  section  of  this  book,  will  require  very  little  attention  from  the 
forester,  other  than  removing  from  time  to  time  any  inferior  trees,  as  suck 
encroach  upon  others  of  a  more  promising  and  valuable  descriptioiL 

1112.  In  the  management  of  plantations  consisting  of  mixed  sorts  of 
hardwoods,  all  of  considerable  age,  the  forester  will  have  to  see  that  the 
more  spreading  branched  sorts,  such  as  the  ash  and  the  elm,  do  not  interfere 
with  the  full  development  of  the  oak  in  particular,  which  is  more  easily 
injured  by  such  encumberers  than  almost  any  other  tree. 

1113.  Although,  generally  speaking,  a  greater  number  of  trees  maybe 
properly  grown  upon  a  given  extent  of  land,  when  intended  to  be  cleared 
as  a  crop  of  timber,  than  when  intended  for  permanent  ornamental  pur- 
poses, still,  great  caution  and  judgment  are  necessary  to  be  exercised  in  this 
respect  by  the  cultivator,  as,  if  the  crop  should  be  allowed  to  become  crowded 
a  very  great  loss  of  timber  would  be  the  result ;  because,  under  such  cir- 
cumstances, the  trees  would  be  drawn  up  weakly,  and  consequently  would 
become  pre-matured.  This,  then,  must  be  guarded  against,  as,  in  fact,  muck 
of  the  value  of  the  crop  ultimately  depends  upon  whether  the  trees  are 
allowed  sufficient  space  to  develop  themselves  healthily.  The  only  sensiUe 
rule  that  can  be  given  for  guidance  in  this  respect  is  to  allow  each  tree 
sufficient  space  for  the  healthy  action  of  its  branches  and  leaves,  bat  not 
to  such  an  extent  as  to  encourage  the  spread  of  the  branches  at  the  expense 
of  the  stem. 

1114.  A  great  encouragement  to  the  healthy  growth  of  all  trees  in  masses 
is  to  keep  the  land  in  a  diy  and  wholesome  condition ;  and  this  is  highly 
promoted  by  the  drainage  of  all  wet  parts  in  the  first  place,  and  by  keeping 
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all  drains  at  all  times  in  a  clean  and  thoroughly  operative  state.  Without 
attention  to  this  on  land  naturally  wet>  the  trees  are  sure  to  become  diseased 
in  their  roots,  prematurely  old,  and,  therefore,  worthless  in  the  quality  of 
their  timber. 


SECTION  IV. MANAGEMENT  OF  PINE  AND  FIR  PLANTATIONS  OF  CONSIDEBABLE 

AGE,  REAI^SD  WFTH  A  VIEW  TO  A  CHOP  OP  TIMBER  ONLY. 

1115.  The  most  valuable  description  of  pine  timber  is  that  which  is 
most  free  from  branch  knots,  and  of  the  greatest  diameter  and  length  of 
stem.  To  secure  these  points,  it  is  found  necessary,  in  the  cultivation  of  the 
trees  for  timber,  to  keep  them  standing  at  such  distance  apart  from  one 
another  as  is  found  conducive  to  check  the  too  luxuriant  growth  of  branches, 
without  injuring  their  healthy  action,  and  thereby  throw  the  greater  ten- 
dency of  the  sap  to  the  formation  of  timber  in  the  stems.  Much  as  it  is 
desirable  to  attain  these  qualities  in  respect  to  the  pine,  great  caution  is 
necessary  to  be  used  in  its  cultivation,  as  most  foresters  are  more  apt  to 
grow  the  trees  in  too  crowded  a  state,  and  thereby  deteriorate  the  crop  both 
in  quantity  and  quality. 

1116.  In  the  management  of  pine  plantations  of  upwards  of  fifty  years' 
growth — ^keeping  in  view  what  has  just  been  stated  as  desirable  points  in 
their  cultivation  for  the  sake  of  timber,  and  supposing  that  they  have  been 
generally  well  attended  to  previously — there  will  be  foxmd  very  little  to 
attend  to  other  than  the  removal,  from  time  to  time,  of  such  inferior  trees 
as  are  found  to  encumber  more  promising  ones,  as  by  the  time  the  trees 
liave  attained  the  age  referred  to,  they  will  be  nearly  all  of  confirmed  habits 
of  growth,  indicating  their  result  when  at  maturity. 

1117.  If  the  plantation  of  pine  trees  is  large,  and  the  land  favourable  to 
tlieir  rapid  and  healthy  growth,  there  is  a  great  tendency  of  the  crop  to 
become  crowded  and  drawn  up  ;  the  shelter  of  the  mass  being  conducive 
-to  this  state.  When  this  is  the  case,  the  regular  and  systematic  courses  of 
-thinning  shoidd  be  carefully  continued  to  a  later  stage  than  would  be  neces- 
sary under  a  contrary  state  of  the  crop;  the  forester,  therefore,  should 
At^tend  to  this,  and  see  that  at  all  stages,  while  the  trees  continue  to  make 
considerable  progress,  they  are  not  allowed  to  become  crowded,  or  to  inter- 
fere with  the  healthy  action  of  the  branches  of  one  another ;  and  especially 

the  plantation  is  large,  attention  to  this  is  requisite. 

1118.  To  show  that  it  is  desirable  to  grow  pine  plantations  on  the  prin- 
pie  of  judiciously  checking  the  growth  of  the  branches  of  the  trees,  in 

oxxLer  to  induce  the  finer  quality  of  timber  in  the  stems,  I  may  state  that^ 
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taking  any  two  trees  of  equal  dimensions,  the  one  of  the  rongh  and  branch; 
habit  of  growth^  and  the  other  of  the  contrary,  the  timber  of  the  fe^ 
mer  would  be  at  least  of  one-third  less  value  than  that  of  the  kto; 
thus  making  a  vast  difference  on  the  value  of  a  plantation  of  considerable 
extent. 

1119.  I  stated  in  a  former  section  that  the  branches  of  the  fir  are  not 
naturally  disposed  to  grow  so  strong  as  to  interfere  with,  or  affect  the  qna- 
lity  of,* the  timber — ^unless,  indeed,  the  trees  are  allowed  to  stand  so  6r 
apart  as  to  be  uninfluenced  by  each  other's  shelter ;  in  which  case  they  do 
become  somewhat  rough,  from  the  excessively  strong  branches  they  pro- 
duce :  and  that,  if  the  full  and  healthy  development  of  their  branches  is 
prevented,  the  health  of  the  trees  is  impaired  in  consequence.     This  point, 
then,  must  be  kept  in  view  at  all  stages  of  the  cultivation  of  the  fir,  and 
all  that  is  necessary  to  secure  the  full  health  of  a  crop  of  these  trees,  when 
grown  on  a  suitable  soil,  is  to  thin  in  such  a  way  as  to  keep  the  branches 
of  each  tree  from  encumbering  those  of  its  neighbours.    We  find  very  lev 
plantations  of  fir  any  where  cultivated  on  the  principle  here  set  forth,  and 
the  result  is  that  for  the  greater  part,  by  the  time  they  have  arrived  at  the 
stage  I  am  referring  to — ^from  fifty  to  sixty  years — ^they  are  drawn  up,  dis- 
eased, and  worthless  as  a  crop,  either  for  ornament  or  for  use  as  timber. 
From  this,  it  is  generally  considered  that  the  fir  lives  only  from  sixty  to 
seventy  years  in  a  healthy  condition.     I  could,  however,  prove  the  contraiy, 
as  we  have  cut  healthy,  sound,  and  growing  firs  upwards  of  ninety  years  of 
age,  and  this  was  where  the  land  was  well  suited  to  them,  and  where  they 
had  stood  at  all  stages  free  and  unencumbered,  and  clothed  with  brandies 
nearly  from  bottom  to  top.     Where,  therefore,  it  is  desirable  to  cultivate 
fir  trees  to  the  greatest  possible  value,  and  so  as  to  stand  healthy  as  long  as 
possible,  the  points  1  have  stated  must  be  attended  to. 

1120.  The  larch  also  requires  full  space  for  the  spread  of  its  branches,  in 
order  to  grow  it  to  perfection.  In  fact,  few  trees  are  more  easily  injund 
than  the  larch  by  confinement ;  therefore,  at  all  stages  the  trees  should  be 
allowed  ample  space  for  the  spread  of  their  branches,  as  from  inattention  to 
this  point  many  plantations  have  been  rendered  comparatively  worthless 
that  might,  had  they  been  dealt  with  as  I  here  suggest,  have  been  of  veiy 
great  value  to  their  proprietors.  In  making  these  remarks,  I  do  not  of  course 
mean  that  the  trees  should  be  allowed  to  stand  far  apart  from  one  another, 
in  order  to  insure  their  branches  being  kept  healthy.  Such  a  course  would 
result  in  a  great  loss  of  crop  on  the  land  occupied.  I  only  mean  that  die 
trees  should  not  be  kept  so  close  as  to  interfere  with  the  healthy  action  of 
the  branches  of  each  other.  This  state  of  the  trees  is  easUy  attainable 
under  skilful  management  in  regard  to  systematic  thinning  while  oompa- 
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ratively  young,  and  by  judicious  attention  to  relieve  the  crop  of  inferior 
encumberers  after  the  trees  have  attained  considerable  age,  and  till  they 
approach  maturity. 


SECTION  V. — SUOOEBTIONS  IN  REOABD  TO  HOW  THE  MATUBITY  OP  TBEBS  MAY 
BE  KNOWN,  AND  AS  TO  HOW  THE  MATURED  CBOPS  OP  PLANTATIONS  GENE- 
BALLT   SHOULD   BE   DEALT   WITH.  * 

1121.  A  crop  of  trees,  as  well  as  of  grain,  should  be  disposed  of  by  the 
proprietor  as  soon  as  it  becomes  matured,  and  before  it  deteriorate  in  value. 
I  state  this  generally,  however,  and  not  as  applicable  to  the  crops  of  plan* 
tations  exclusively  reared  for  ornamental  purposes,  but  to  such  as  have  been 
planted  and  reared  for  the  sake  of  their  timber ;  which  may  be  said  in  re- 
gard to  most  woods  not  specially  preserved  for  effect  in  the  neighbourhood 
of  home  grounds. 

1122.  That  a  plantation  of  timber  trees  should  be  disposed  of  to  the 
best  advantage  after  it  has  become  matured  is  generally  admitted  and 
acted  upon  by  landed  proprietors,  but  very  often  without  judgment,  and 
therefore  to  their  own  loss.     In  explanation  of  this,  I  may  only  state 
that  I  have  frequently  seen  the  crops  of  healthy  plantations,  which  were 
increasing  annually  in  value,  sold  and  cut  down,  because  they  had  attained 
a  certain  age,  and  because  from  this  they  were  considered  matured ;  while, 
on  the  other  hand,  I  have  as  frequently  seen  plantations  left  standing,  al- 
though they  had  been  deteriorating  in  value  for  many  years,  because  it  was 
considered  they  could  not  be  matured,  not  having  attained  the  usual  age 
t>hat  the  species  in  ordinary  cases  takes  to  arrive  at  maturity.    At  this 
stage  of  my  remarks  the  questions  arise.  When  do  trees  usually  arrive  at 
maturity?  And,  How  is  it  to  be  known  when  they  have  arrived  at  this 
stage  ?    I  shall  endeavour  to  answer  these  questions. 

1123.  No  age  can  be  given  as  that  at  which  any  kind  of  tree  arrives  at 
xnaturity,  as  all  depends  upon  the  condition  of  the  soil  in  which  they  grow, 
axid  upon  the  nature  of  the  treatment  they  may  have  received  collectively. 
I  have  seen  the  ash,  and  other  hardwooded  trees,  quite  matured  when  only 
^tbout  seventy  years  of  age,  while  I  have  also  seen  them  in  a  healthy  pro- 
gressive state  at  one  hundred  and  twenty  years.  In  the  former  case,  the 
t^jrees  grew  upon  a  light  soil,  and  stood  in  a  crowded  condition  from  neglect 

thinning ;  in  the  latter,  they  grew  upon  a  heavy  loam,  had  been  well 
.t^tended  to  in  the  way  of  thinning,  and  from  this  their  health  and  vigour 
been  mdntained.     I  have  seen  the  larch  matured  under  thirty  years  of 
SLgi&f  because  it  grew  on  a  wet,  and  therefore  uncongenial  condition  of  soil ; 
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while  on  the  other  hand,  I  have  seen  it  in  a  healthy  and  still  growing 
although  upwards  of  one  hundred  years  of  age  ;  but  in  Uiis  case  the  trees 
grew  on  a  sloping  bank  of  good  land,  and  had  free  space  for  the  spread  of 
their  branches.     With  regard  to  the  Scots  pine,  although  all  the  land  in 
Strathspey  may  be  said  to  be  naturally  well  adapted  to  the  healthy  grovtii 
of  this  tree,  still,  we  have  it  matured  at  all  stages  betwixt  fifty  and  two 
hundred  years,  according  as  the  crops  have  had  space  for  healthy  deTclop- 
ment.^   In  some  of  the  plantations  which  were  made  some  fifty  years  ago, 
and  which  had  been  utterly  neglected  to  be  thinned,  the  crops  are  now  so 
matured  that  we  have  decided  upon  clearing  them,  as  the  most  advantageous 
mode  of  dealing  with  them.     In  others,  which  were  planted  upwards  of 
eighty  years  ago,  but  which  had  been  partially  attended  to  and  thinned,  we 
find  the  trees  generally  matured,  but  not  yet  losing  in  value ;  while  on 
many  parts  of  our  natural  forests,  where  the  trees  have  stood  rather  open, 
and  quite  apart  from  others,  they  are  quite  healthy,  although  upwards  of 
two  hundred  years  old.    These  facts,  then,  go  to  prove  that  maturity  in  any 
plantation  depends  partly  upon  the  nature  of  the  soil,  but  still  more  npcu 
the  management  they  may  have  been  trained  up  under.    In  short,  manage- 
ment in  the  training  up  of  a  plantation  is  everything  in  respect  to  its 
becoming  matured  early  or  otherwise,  as  well  as  in  respect  to  its  ultimate 
value ;  for,  generally  speaking,  the  longer  that  a  plantation  oontinues  to 
grow,  the  more  likely  is  it  to  become  of  great  value,  and  the  more  judi- 
ciously it  is  thinned  the  more  surely  will  this  result  be  brought  about 

11 24.  From  the  foregoing  remarks,  then,  it  is  to  be  inferred  that  the 
maturity  of  a  crop  of  trees  is  not  to  be  judged  by  the  length  of  time  thej 
may  have  grown,  and  that  the  continuance  of  the  healthy  action  and  in- 
crease of  bulk  to  a  great  age  in  trees  depends  upon  the  nature  and  con£- 
tion  of  the  soil  in  which  they  stand,  and  even  more  so  upon  whether  they 
have  been  well  managed  in  regard  to  thinning.  Some  other  criterion  than 
age  must  therefore  be  laid  down  for  our  guidance  in  regard  to  the  matnrity 
of  the  crop  of  a  plantation,  and  this  we  have  no  difficulty  in  applying  with 
an  infallible  degree  of  security. 

1125.  All  trees,  while  in  a  healthy  and  growing  condition,  throw  oat 
shoots  at  the  points  of  their  branches,  and  lay  on  their  stems  a  quantitf  at 
new  woody  matter  every  year  successively,  proportionate  to  the  spedes  and 
to  the  stage  of  their  existence,  as  well  as  proportionate  to  the  nature  of  the 
soil  and  situation  on  which  they  grow.  Trees,  generally  speaking,  make  die 
strongest  annual  shoots  while  under  fifty  years  of  age ;  after  this  stage  the 
growths  gradually  lessen  in  length,  till  maturity  approaches,  when  they  all 
but  cease  to  lengthen  ;  and  it  is  from  this  condition  of  the  annual  shoots 
that  the  maturity  of  trees  may  be  known. 


i\ 
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1126.  In  examining  a  plantation,  then^  with  the  view  of  ascertaining, 
whether  its  crop  is  still  making  progress  sufficient  to  warrant  its  being 
kept  growing,  or  so  matured  that  its  being  cleared  is  necessary  in  order  to 
realise  the  highest  possible  value  for  it,  the  first  point  is  to  examine  the 
general  progress  the  shoots  have  made  for  some  six  years  previously,  and 
if  it  is  found  that  the  average  of  the  lengths  does  not  exceed  from  two  to 
three  inches  annually,  it  is  a  strong  proof  that  the  trees  are  matured,  and 
that  they  cannot  possibly  increase  in  bulk  to  such  an  extent  as  tp  make 
good  the  interest  on  their  present  value.  If,  however,  after  an  examination 
of  this  sort,  it  be  found  that  the  annual  shoots  have  averaged  from  four  to 
six  inches  in  length,  with  proportionate  strength,  during  the  six  previous 
years,  it  would  be  premature  to  fell  the  trees,  as  such  a  length  of  the 
growths  is  an  indication  that  they  are  still  making  such  an  annual  addition 
to  their  value  as  to  justify  their  being  kept  growing  for  some  years  longer. 
Another  point  should  be  attended  to  in  examining  a  crop  of  trees  with  the 
view  of  learning  whether  they  are  matured  or  not,  and  that  is  the  state  of 
the  foliaga  On  all  trees  in  a  healthy  condition,  and  making  considerable 
progress  in  growth,  the  leaves  are  large — according  to  species — fresh, 
and  pleiftifully  distributed  on  the  young  shoots;  while,  on  such  as  are 
matured,  and  therefore  may  be  said  to  be  comparatively  unhealthy,  they 
are  small,  not  well  developed,  and  thinly  distributed.  There  is  still 
another  point  worthy  of  remark  on  this  subject.  It  is  this  :  the  leading, 
or  top  shoot  of  the  stem  of  a  tree,  invariably  makes  considerable  annual 
progress  upwards,  so  long  as  the  tree  itself  continues  in  a  healthy  and 
growing  condition,  but  as  soon  as  the  tree  begins  to  fail  in  vigour  and  be- 
come matured,  the  top  shoot  fails  to  make  progress,  and  from  this  the 
tree  becomes  gradually  flat-topped,  and  of  a  broad-headed  character.  This 
last  feature  is  more  particidarly  observable  in  the  pine  family,  and  is  to  be 
accounted  for  from  the  fact  that  as  the  tree  loses  vigour,  its  vitality  fails  to 
send  its  sap  sufficiently  up  to  enable  it  to  make  wood  on  the  highest  part, 
and  it  is  therefore  confined  chiefly  to  the  formation  of  woody  matter  on  the 
lower  branches,  so  that  the  top  and  higher  branches  of  a  tree  always  indicate 
the  state  of  the  subject  in  regard  to  maturity  before  the  lower  parts  do. 

1127.  Trom  these  characteristics  of  the  state  of  trees  as  they  present 
tihemselves,  whether  as  healthy  and  growing,  or  as  matured,  I  think  any 
intelligent  man  may  be  able  readily  to  distinguish  trees  in  the  one  condition 
or  in  the  other.  I  ought  here  to  remark,  however,  that  notwithstanding 
-there  is  at  all  times  a  great  loss  sustained  by  the  proprietor  who  cuts  his 
-timber  trees  before  they  are  matured,  as  in  such  a  case  the  crop  is  adding 
-to  its  value  every  year,  still,  on  the  other  hand,  there  is  as  great  a  loss  sus- 
^^ned  by  the  one  who  does  not  cut  it  till  it  is  over-matured,  as  in  this  case 
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the  timber  is  much  inferior  in  quality  from  being  dver  ripe,  and  conse- 
quently the  purchaser  will  take  care  to  give  him  a  price  for  it  accordingly; 
so  that  the  most  satisfEU^ry  course  for  all  parties  concerned  is  to  decide 
upon  disposing  of  a  crop  of  trees  before  it  becomes  so  matured  as  to  make 
the  quality  of  the  timber  doubtful  It  is  perhaps  not  generally  known  at 
understood,  that  as  soon  as  trees  have  arrived  at  the  stage  of  maturity  in- 
dicated by  extremely  short  growths  of  young  wood,  and  by  a  very  spare 
clothing  of  foliage,  their  timber  is  in  a  state  of  slow  decomposition,  not^ 
perhaps,  observable  to  the  inexperienced  eye,  although  it  is  to  one  accus- 
tomed to  examine  it  with  a  magnifying  power.  So  that  this  advanced  stage 
of  the  trees  should  never  be  allowed  to  present  itself  where  sound  tim- 
ber is  an  object,  and  where  the  highest  possible  price  for  a  crop  of  it  is 
expected 

1128.  A  satisfactory  examination  having  been  made  of  a  crop  of  trees,  I 
shall  suppose  that  it  has  been  found  that  portions  of  it  have  been  foond 
matured,  but  not  over  much  so,  here  and  there ;  that  other  portions  aie  so 
matured  as  to  be  deteriorating  in  value ;  and  that  on  several  parts  it  is  still 
making  considerable  progress.     Now  these  features,  in  regard  to  a  crop  of 
trees,  wUl  be  found  in  all  plantations  of  any  considerable  extent,  whaterer 
the  kind  of  tree  may  be,  as  in  no  enclosure  do  the  trees  all  grow  alike,  and 
arrive  at  maturity  at  the  same  time ;  very  much  depending  upon  thenataie 
of  different  portions  of  the  soil,  and  upon  the  difference  of  aspect,  &a  &c. 
In  such  a  case,  therefore,  we  should  at  once  conclude,  that  although  a  po^ 
tion,  even'  to  the  extent  of  nearly  one-half  the  crop,  were  in  such  a  state  as 
to  justify  its  being  kept  for  a  time,  still,  from  the  fact  of  the  other  half 
being  partly  quite  matured,  and  partly  over  matured,  there  is  the  probabi- 
lity of  a  much  greater  loss  by  allowing  the  matured  trees  to  remain  till  the 
others  were  so,  than  could  possibly  be  made  up  by  the  increase  of  their 
growth,  so  that  no  hesitation  should  be  entertained  to  cut  the  whole.    It 
may  indeed  be  argued  that  it  would  be  better  in  such  a  case  to  dispose  of 
the  matured  portions,  and  to  leave  the  growing  portions  to  improve.    Thia^ 
at  the  first  glance,  seeilis  indeed  reasonable,  and  in  the  case  of  hedgerov 
and  park  trees  would  be  sound  practice ;  but  in  the  case  of  trees  forming  a 
plantation  collectively,  the  result  would  be  the  contrary  of  good  manage- 
ment ;  as,  were  the  matured  portions  cleared,  and  the  portions  whidi  were 
making  progress  left,  the  latter  would  be  sure  to  become  impaired  in  health 
and  stunted  immediately  when  they  were  exposed  by  the  removal  of  the 
other  trees  from  them ;  so  that  the  best  policy,  in  all  such  cases,  is  to  decide 
at  once  on  clearing  the  whole  crop.     I  recommend  this  from  my  own  expe- 
rience in  dealing  with  the  clearing  of  such  plantations,  and  I  do  so  from 
a  full  conviction  of  this  mode  being  the  most  profitable  in  the  end. 
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SECTION  VI. — RULES  AND  REGULATIONS  NECESSARY  TO  BE  OBSERVED  IN  THE 
CUTTING  DOWN  AND  SELLING  OF  TREES,  WHETHER  AS  THINNINGS  OR  CLEAR- 
INGS OF  OLD  TIMBER. 

1129.  The  cutting  down  and  disposing  of  timber  forming,  as  it  were,  the 
harvest  of  forest  operations,  and  much  of  the  value  of  that  harvest  depend* 
ing  upon  the  manner  in  which  it  is  done,  it  is  of  very  great  importance 
that  the  principles  upon  which  it  ought  to  be  conducted  should  be  well 
understood 

1130.  There  are  two  ways  of  disposing  of  timber  —  viz.  by  Public 
BoxTP  and  by  Private  Babqain,  both  of  which  ways  may  be  put  into 
practice,  upon  any  given  place,  according  to  local  circumstances,  to  profit- 
able account ;  but,  generally  speaking,  where  there  is  a  large  quantity  of 
timber  to  dispose  of  at  once,  and  more  especially  when  it  is  of  a  mixed 
character,  the  greatest  amount  of  money  will  be  realised  by  the  proprietor 
when  he  disposes  of  it  by  public  roup.    At  public  roups,  there  are  in  all 
cases  people  collected  who  are  in  quest  of  various  sorts  of  wood,  from  the 
smallest  size  to  the  largest^  consequently  a  competition  takes  place  among 
them,  which  generally  brings  each  lot  to  its  value  before  being  sold.     As 
to  the  manner  of  conducting  public  and  private  sales  of  wood,  I  shall  here 
give  my  own  method  of  procedure,  beginning  first  with  the  selling  of  wood 
by  public  roup. 

1131.  We  shall  presume  then,  in  the  first  place,  that  the  timber  to  be 

disposed  of  consists  of  thinnings  of  various  sizes,  as  to  be  taken  from 

plantations  of  several  different  ages,  and  of  different  kinds  of  wood ;  and 

also  presuming  that  the  work  of  cutting  is  to  be  Let  by  contract,  the  trees, 

of  course,  having  been  previously  marked  by  an  experienced  forester.    I 

beg  it  to  be  understood  here,  that  I  do  not  mean  to  say  that  the  cutting  of 

all  trees  should  be  let  by  contract,  for  where  there  is  an  experienced  forester 

upon  an  estate  of  moderate  size,  it  is  not  necessaiy  to  do  so ;  but  where 

tliere  does  not  happen  to  be  such,  or  where  the  woods  are  of  such  an  extent 

as  to  justify  this  mode,  I  find  it  necessary  to  have  the  cutting  of  wood 

let ;  and  in  such  cases  I  bind  the  contracting  party  to  do  the  work  in 

i;lie  manner  and  according  to  the  rules  laid  down  in  the  following  form  of 

specification  :-^ 

1132.  specification  of  Work  to  be  done  in  the  cutting  down  and  prepar- 
ing Timber  for  Public  Sale,  on  the  Estate  of  D         o,  November  1 860. 

jijtrticle  1.  The  trees  to  be  cut  for  public  sale  are  marked  with  white  point,  and 
will  be  pointed  out  to  the  contractor  by  A  B,  residing  at  the  East  Lodge, 
D— e. 
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Art.  2.  All  the  trees  marked  in  the  park  must  be  cut  down  with  the  croefr^at 
saw.  In  the  young  plantations  the  trees  marked  may  be  cut  down  with  the 
axe,  excepting  those  that  are  at  and  above  six  inches  diameter  at  the  giooud, 
all  which  must  also  be  cut  down  with  the  cross-cut  saw. 

Art,  3.  Each  tree,  previous  to  being  cut  over  with  tlie  saw,  must  be  laid  in  vith 
the  axe  to  the  level  of  the  surface  of  the  ground,  and  then  cross-cut  to  that 
level. 

Art.  4.  Any  damage  done  to  the  standing  trees  by  the  falling  of  the  othen,  or 
otherwise,  shall  be  charged  against  the  contractor  at  the  rate  of  double  the 
market  value  of  each  tree  injured  ;  and  any  damage  done  to  the  trees  taken 
down  by  the  careless  work  of  the  people  employed,  shall  also  be  disrgsA 
against  the  contractor  at  a  rate  equal  to  the  deterioration  in  value  caused  bj 
-     such  damage. 

Art.  5.  Each  tree,  as  it  is  cut  down,  must  be  neatly  pruned  from  all  side  bniDcfaesi 
and  the  bole  laid  entire  along  the  side  of  the  road,  in  order  for  sale — ^no  cro»- 
cutting  of  the  bole  being  allowed. 

r  Art.  6.  The  side  branches,  as  they  are  taken  from  the  trees,  must  be  amnged 
into  lots  in  order  for  sale,  to  the  satisfaction  of  the  above  named  A  B,  or  my 
person  named  by  the  proprietor. 

Art.  7.  All  implements,  as  well  as  horses,  &c.,  that  may  be  required  for  the  pe^ 
forming  of  the  work,  to  be  furnished  by  the  contractor. 

Art,  8.  The  oak  trees  marked  are  not  to  be  cut  down  till  the  usual  time  of  peeling 
in  the  summer,  nor  under  the  present  agreement. 

Art,  9.  All  the  trees  marked,  excepting  the  oak,  to  be  cut  down  and  arranged  into 
lots  for  sale,  in  the  manner  as  detailed  above,  for  the  sum  of  three  shillingi 
per  pound  sterling  of  the  amount  of  roup -roll,  and  to  be  finished  aod  in 
readiness  for  sale  on  or  before  the  26th  day  of  December  next. 

Ai't.  10.  All  disputes  or  differences  that  may  arise  as  to  the  due  execution  and 
fulfilment  of  the  foregoing  articles,  shall  be  referred  to  the  determination  d 
Mr  J.  O.,  forester  at  M — h,  whose  decision  thereon  shall  be  finaL 

The  above  form  requires  to  be  signed  by  the  contractor  and  "witnesses  in 
the  usual  manner. 

1133.  By  going  to  work  in  the  way  above  specified^  I  have  hadmasy 
plantations  thinned  and  the  wood  prepared  for  sale,  and  that  in  a  veiy 
efficient  manner ;  of  course  always  employing  a  person  who  could  do  die 
work  well,  and  who  had  been  acciLstomed  to  work  of  the  same  kind  befoie 

The  person  having  the  oversight  should  see  that  each  sort  is  arraDged 
into  separate  lots  by  itself;  and  no  individual  lot  should  contain  less  timber 
than  twenty-five  cubic  feet,  in  order  that  there  may  be  a  cartload  for  the 
purchaser ;  and  each  individual  tree  should  be  pruned  out  to  the  foil 
length. 

1134.  I  have  often  had  occasion  to  observe  at  sales  of  timber,  that  wbere 
large  trees  had  been  cross-cut  to  a  particular  length  for  the  sake  of  coiiTe- 
nience  in  having  them  removed  from  the  interior  of  the  wood  to  the  side  of  the 
nearest  road,  they  never  sold  nearly  so  well  as  others  of  the  same  dimensioos 
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and  quality  which  had  been  left  entire.  The  reason  is,  that  purchasers  of 
timber,  when  they  have  it  in  long  lengths,  can  always  apply  it  to  many 
more  purposes  than  they  can  do  short  lengths ;  therefore  this  is  a  point 
that  should  be  strictly  attended  to  in  the  preparing  of  wood  for  sale> 
because  the  value  of  trees  may  be  much  deteriorated  by  injudicious  short- 
ening of  their  boles. 

1135.  All  timber  of  good  quality  should  be  lotted  separately  from  that 
of  indifferent  quality.  Let  good  timber  be  sold  in  lots  by  itself,  and  infe- 
rior timber  in  the  same  manner ;  and  if  possible,  whatever  number  of  cut 
trees  may  be  put  into  a  lot,  let  them  be  nearly  of  an  equal  size.  The  great 
advantages  arising  from  such  a  system  of  arranging  the  wood  into  equal 
sizes  and  qualities,  will  appear  evident  when  I  say,  that  if  a  purchaser 
come  to  a  sale  of  wood  with  the  view  of  buying,  say  one  lot  of  good  small 
ash  for  handle-wood,  and  found  the  kind  he  wished  to  purchase  mixed  up 
with  other  inferior  trees  in  the  same  lot,  he  might  of  course  buy  the  lot  in 
which  he  saw  a  few  trees  suitable  for  his  purpose,  but  he  would  reckon 
nothing  upon  the  value  of  the  inferior  trees  sold  along  with  them,  he  hav- 
ing of  course  no  use  for  such ;  and  the  same  may  be  said  of  any  other  sorts 
mixed  up  in  a  careless  manner.  But  where  each  sort  is  arranged  according 
to  its  particular  use  and  quality,  the  full  value  of  each  may  be  readily  got 
ftom  different  people  who  may  have  a  use  for  the  different  sorts. 

1136.  When  trees  are  laid  together  in  the  way  of  lotting  out  for  sale,  the 
"bottoms  and  tops  should  all  be  laid  one  way,  and  that  in  a  regular  manner, 
so  that  the  purchasers  may  see  at  a  glance  the  size  and  quality  of  the  wood 
they  may  wish  to  purchase. 

1137.  All  lots  of  wood  prepared  for  public  sale  should  be  carried  out  of 
the  plantations,  and  put  upon  the  sides  of  the  nearest  roads,  for  the  conve- 
nience of  purchasers  getting  to  them  with  their  carts ;  which  arrangement 
is  always  in  favour  of  the  wood  bringing  a  high  price. 

1138.  After  the  wood  has  been  all  lotted  in  the  manner  advised  above, 
each  lot  should  be  numbered  and  entered  to  a  corresponding  number  in  a 
book  made  out  for  the  purpose;  at  the  same  time  stating  the  kind  of  wood 
that  each  lot  consists  of,  with  the  number  of  trees  in  each,  and  the  medium 
iralue  of  the  sama  In  order  to  illustrate  this  sort  of  book,  as  used  by  me, 
I  shall  here  give  a  statement  from  my  own,  as  taken  from  a  sale  of  wood 
^which  we  had  at  Amiston.  Such  a  statement,  I  am  aware,  will  prove  inte- 
jiresting  and  useful,  both  to  proprietors  and  young  foresters  who  may  wish 
iio  have  information  on  the  point 
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1139.  Wood  Lotted  aitd  Nttmbebbd  for  Sale  at  Abnibtof,  15ih  November  18S0. 


Namber 

on  each 

Lot 

1 

Number 

of  Trees 

in  each 

Lot 

Kinds  of 

Timber  in  each 

Lot 

Names  of  Purchasers. 

Forester's 

Tihuas 
MkittSftk. 

£,   8, 

<L 

£  &   dl 

1 

5 

Oak 

John  Phi|ip,  Bonnyrig 

0  15 

0 

0  14  0 

2 

3 

Do. 

Do. 

0  18 

0 

0  16  Oi 

3 

3 

Do. 

Do. 

1    0 

0 

1    4  0 

4 

6 

Do. 

Do. 

1    0 

0 

0  17  0 

5 

2 

Do. 

Bobert  Grindlay,  Boseberry 

1    6 

0 

1  10  0 

6 

'7 

ARh 

Do. 

0  12 

0 

0  13  0 

7 

11 

Elm 

Mr  Coldwells»  Gorebridge 

0  13 

0 

0  13  6 

8 

1 

Tiarch 

John  Philip 

0  18 

0 

1    2  0 

9 

1 

Ash 

Mr  Galbraith,  Edinburgh 

1     1 

0 

1    4  0 

10 

1 

Do. 

Do. 

2  10 

0 

3   0  0 

11 

0 

Firewood 

Mr  Dalgleish,  Gihnerton 

0    3 

0 

0   3  6 

12 

0 

Do. 

Do. 

0    4 

0 

0   3  9 

13 

1 

Elm 

Thomas  Johnnon,  Temjile 

1    8 

0 

115  0, 

14 

1 

Plane 

John  Philip 

2  10 

0 

2  15  0] 

15 

1 

Do. 

John  Carrick,  Glasgow 

7  10 

0 

8  12  6 

16 

1 

Larch 

John  Philip 

2  15 

0 

3   0  0 

17 

1 

Do. 

Do. 

3  15 

0 

4   5  01 

18 

1 

ARh 

Mr  Galbruith 

8  15 

0 

12   0  0 

19 

1 

Beech 

MrEaston 

2    0 

0 

1  15  0 

20 

8 

STO-ucefir 
3eech 

John  Philip 

1    4 

0 

1    0  0 

21 

7 

Mr  Coldwells 

0  10 

0 

0    6  0 

41    7 

0 

47    9  3 

The  foregoing  statement,  taken  from  my  note-book,  will  at  once  point 
out  how  I  am  in  the  habit  of  arranging  and  conducting  sales  of  wood  made 
by  public  roup. 

The  first  three  columns  of  the  statement  given,  with  my  own  valaatiflnf 
are  all  fiUed  up  previous  to  the  day  of  sale ;  and  upon  the  day  of  sale  I  follov 
the  auctioneer,  and  fill  up  the  other  two  colunms  which  were  left  blank; 
that  is,  I  then  enter  the  purchasers'  names  opposite  each  lot^  and  the  price 
given  ;  and  as  the  clerk  of  the  sale  keeps  also  an  account  of  the  same,  my 
book  forms  a  check  upon  him  in  case  of  any  mistake  occorring ;  and,  be- 
sides, such  a  book  kept  by  the  forester  becomes  a  guide  both  to  himself 
and  the  proprietor,  for  the  purpose  of  ascertaining  if  the  wood  sell  at  a  &ir 
price  or  not. 

1140.  Relative  to  public  sales  of  wood,  it  yet  remains  for  me  to  stake 
how  they  should  be  advertised  and  made  known  to  the  public  ;  and  this 
should  be  always  done  about  two  weeks  previous  to  the  day  of  sale,  so  tliat 
time  may  be  given  for  its  being  properly  made  known.  The  following  is 
the  form  of  intimation  which  I  made  regarding  the  sale  which  we  had  it 
Arniston,  just  referred  to.  Its  insertion  may  prove  useful  here  to  other 
foresters  who  may  have  occasion  to  give  intimation  of  the  same  kind  for 
their  wood  sales : — 
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SALE  OF  WOOD. 

There  will  be  sold  by  Public  Boup, 

ON    THE    ESTATE    OP    ARNI8T0N, 

Near  Pushie  Bridge, 

On  Friday  the  15th  November, 

A  large  quantity  of  Timber,  consisting  of  Sycamore,  Ash,  Larch,  and  Beech,  of 
lai^  dunenaions  ;  a  considerable  quantity  of  Oak  adapted  for  trams,  spokes,  and 
other  country  purposes ;  Ash  for  handle-wood  ;  Larch,  Scotch  Pine,  and  Spruce 
Fir,  fit  for  deals,  roofing,  &c. 

The  above  will  be  exposed  in  lots  to  suit  purchasers.     The  Sale  will  begin  at 
Braidwood  Bridge,  under  Temple  Village,  exactly  at  ten  o*clock  forenoon. 

T.  D.,  Atictioneer. 
Abnision,  Zlst  October  1850. 

1141.  In  order  that  such  an  intimation  may  be  made  properly  public,  it 
should  be  inserted  in  two  or  more  of  the  local  newspapers,  and  printed 
forms  put  up  along  the  public  thoroughfares,  and  sent  to  people  who  are 
known  to  be  in  the  habit  of  buying  wood 

1142.  We  shall  now  suppose  that  all  the  wood  intended  for  sale  has 
been  cut  and  arranged  in  the  manner  advised  above,  and  that  due  intima- 
tion has  been  given  relative  to  the  same ;  particularly  observing  to  make  a 
fair  statement  of  the  kinds  of  wood  to  be  sold.  The  next  important  point 
the  forester  will  have  to  attend  to  is,  the  articles  and  conditions  of  sale. 
The  following  is  the  form  by  which,  upon  the  estate  of  Amiston,  we  were 
in  the  habit  of  exposing  our  wood  to  public  sale : — 

ARTICLES  and  CONDITIONS  of  Sale  of  Wood  on  the  Estate  of  Arniston,  to 
be  exposed  for  Sale  on  this  15th  day  of  November  1850. 

^rt.  1.  The  wood  to  be  put  up  in  lots,  and  at  such  upset  prices  as  the  company 
may  think  fit,  and  sold  to  the  highest  bidder,  who  shall  be  bound  to  imple- 
ment the  following  conditions  : — 

Jlrt.  2.  Each  lot  to  be  at  the  entire  risk  of  the  purchaser  thereof  as  soon  as  called 
down  by  the  auctioneer  ;  but  none  of  the  lots  to  be  interfered  with  until  a 
settlement  for  the  same  be  made  to  the  satisfaction  of  the  exposer,  his  agent, 
and  judge  of  the  roup. 

\Art,  3.  The  exposer  reserves  one  bode  on  each  lot  for  his  own  behoof,  and  also 
power  to  adjourn  the  sale  if  he  shall  see  cause. 

^rt.  4.  Any  damage  done  to  the  plantations,  gates,  or  fences,  in  the  removal  of 
the  wood  from  the  ground  or  otherwise,  shall  be  paid  for  by  the  purchaser 
against  whom  such  loss  or  damage  can  be  qualified,  the  master  being  always 
accountable  for  his  servant. 

^rf.  5.  Purchasers  shall  be  allowed  six  weeks  from  the  day  of  sale  to  remove 
their  purchases  from  the  ground  ;  and  should  any  purchaser  fail  in  having 
his  purchases  removed  by  the  time  above  specified,  he  shall  forfeit  his  offer  of 
purchase,  and  be  liable  to  the  exposer  in  one-fifth  part  of  his  offer  of  pur- 
chase in  name  of  penalty ;  and  the  exposer  shall  have  it  in  his  power  to  do 
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with  each  lot  or  lots  as  he  may  think  proper  for  his  own  benefit.     The  first 
offerer,  notwithstanding,  shall  remain  bound  for  the  original  price. 

Art.  6.  Purchasers,  if  required,  shall  pay  to  the  clerk  of  sale  one-fifth  of  the 
price  of  each  lot  as  a  deposit. 

Art,  7.  All  sums  at  and  below  ten  pounds  sterling  to  be  paid  ready  money  ;  and 
for  all  sums  above  ten  pounds,  three  months*  credit  will  be  allowed  on  bill 
and  caution  being  granted  to  the  satisfaction  of  the  expose  r,  his  agent,  asd 
judge  of  the  roup.  Purchasers  paying  ready  money  shall  be  allowed  sixpence 
per  pound  on  all  sums  above  five  pounds. 

Art.  8.  A  person  duly  authorised  to  point  out  the  lots  and  receive  payment  of  the 
same  shall  be  in  attendance  every  lawful  day  between  the  hours  of  aeven 
o*clock  morning  and  five  o'clock  evening  during  the  time  before  specified. 

Art,  9.  Purchasers  to  meet  with  the  exposer^s  agent  and  judge  of  the  roup  on 
Wednesday  the  20th  next,  between  the  hours  of  twelve  and  two  o'clock,  in 
the  White  Hart  Inn,  Grassmarket,  Edinburgh,  and  the  Cross  Keys  Inn,  Dal- 
keith, on  Thursday  following,  at  the  same  hours,  to  settle  for  their  purchases. 
Those,  however,  wishing  to  settle  inunediately  after  the  sale  will  be  accom- 
modated. 

Art,  10.  Purchasers  to  pay  the  bill  stamps  their  respective  sums  may  require. 

AH.  11.  T.  D.  is  hereby  appointed  judge  of  the  roup,  with  full  power  to  settle  all 
differences  that  may  arise  between  the  purchaser  and  exposer,  or  between  the 
purchasers  themselves  ;  and  his  decision  shall  be  binding,  without  the  power 
of  appeal  to  any  court  of  law. 

In  witness  whereof, 

(Signed)  

1143.  What  I  have  stated  in  the  foregoing  part  of  this  section  is  onlj 
applicable,  properly  speaking,  to  the  sale  of  wood  on  a  comparatively  small 
Scale,  and  which  has  been  cut ;  but  it  is  frequently  found  desirable  and 
necessary  to  expose  wood  in  a  growing  or  standing  state,  and  that  on  a 
large  scale  also.     In  such  a  case,  the  business  requires  to  be  gone  about 
very  minutely  and  carefully  in  all  its  branches,  as  a  heavy  responsibility 
attaches  itself  to  the  forester  if  anything  go  wrong  in  the  result^ — ^I  meaa 
in  respect  to  money  matters, — and  from  this  it  is  necessary  that  he  provide 
himself  with  every  precaution  against  fraud.      For  the  information  of 
foresters  generally,  I  shall  here  give  a  sketch  of  how  I  proceed  with  our 
sales  of  timber  in  Strathspey,  and  also  copies  of  our  forms  of  bargain  with 
our  purchasers.     Having  determined  upon  selling  the  timber  on  a  certain 
district,  we  advertise  it  after  the  following  manner,  in  some  six  of  the  most 
influential  newspapers,  and  that  for  three  consecutive  weeks  before  the  day 
of  sale : — 
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1144.  SALE  OF  TIMBER 

IN  THE  FOREST  OF  ABERNETHY,  STRATHSPEY. 


There  will  be  exposed  to  sale  by  PubL'c  Roup,  on  Friday  the  27th  current, 

Within  the  Court-Housk,  Grantown, 
At  Eleven  o'clock  forenoon, 

20,000  Standing  Trees  of  Larch  and  Scots  Pine,  fit  for  railway  sleepers,  boards,  &c 
The  trees  are  divided  into  ten  different  lots  of  various  sizes  to  suit  purchasers. 
J.  T.,  forester  on  the  district,  will  point  out  the  lots  previous  to  the  day  of 

sale  ;  and  further  particulars  may  be  learned  on  application  to  J.  B.,  Wood-manager 

to  the  Earl  of  Seafield,  Grantown. 

Gbaktown,  ith  March  1860. 

1145.  Preyious  to  issuing  such  an  advertisement,  however,  we  have  the 
trees  intended  for  sale  all  marked  and  numbered,  keeping  each  lot  separ- 
ately, so  that  all  the  trees  in  each  can  be  properly  distinguished  from  those 
of  the  other.    The  way  we  do  this  is :  we  begin  our  marking  upon  one  side 
of  the  district  purposed  to  be  cleared,  and  continue  successively  from  side  to 
side,  tiU  we  have  the  number  of  trees  marked  we  desire  to  embrace  in  the 
first  lot ;  when  we  commence  the  second  lot  alongside  of  it,  taking  care  to 
make  the  marks  of  the  trees  of  the  second  lot  upon  the  opposite  sides  of 
the  trees  from  those  of  the  first,  and  so  on  with  all  the  other  lots,  keeping 
all  the  marks  of  any  lot  upon  one  side,  and  reversing  them  alternately  for 
each  lot 

1146.  We  mark  eveiy  tree  in  each  lot,  and  enter  its  value  in  a  book,  so 
that  we  are  perfectly  prepared  on  the  day  of  sale  to  state  the  number  of 
trees  in  each  lot,  and  to  know  as  the  sale  goes  on  whether  we  are  offered 
fhll  value  for  each  as  it  is  put  up. 

1 147.  Our  mode  of  marking  the  trees  is  this :  we  begin  with  lot  No.  1 ; 
a  man  with  an  axe  takes  a  slice  from  the  side  of  the  tree  we  intend  to 
number  on,  and  he  makes  it  deep  enough  to  take  the  bark  clean  off,  with  a 
thin  slice  of  the  outer  wood.  This  done,  another  man  follows  with  a  piece 
of  red  kedj  and  marks  on  that  part  of  the  tree  from  which  the  slice  was 
taken,  thus  f.  The  man  with  the  axe  proceeds  to  the  second  t^e  and 
removes  a  similar  slice  from  it,  when  the  man  who  follows  him  with  the 
keel  marks  on  it  thus,  f ;  and  on  the  third  tree  f ,  and  so  on  with  all  the 
trees  in  the  lot.  When  they  have  finished  the  marking  and  numbering  of 
;lie  trees  in  the  first  lot,  they  proceed  to  the  second,  of  course  taking  care 
o  mark  the  trees  of  it  on  the  opposite  sides  from  those  of  the  first,  and 
nakixig  the  marks  thus — I,  f ,  f  ,  and  so  on  with  each  lot  as  the  numbers 
ise.       The  meaning  of  this  mode  of  numbering  is  this :  |^  represents  the 

-tree  of  the  first  lot,  f  the  second,  i  the  third,  and  so  on  with  all  the 

2  I 
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trees  of  the  first  lot,  so  that  the  last  tree  of  the  first  lot  might  be  *V^ 
which  means  the  tree  numbering  2000  of  the  first  lot.  So  with  the  numbets 
on  the  other  lots  ;  \  means  the  first  tree  of  the  second  lot,  f  the  second; 
and  in  the  same  way  all  the  trees  of  each  lot  are  saccessively  nombeied, 
each  in  the  order  of  its  lot,  so  that  the  intending  purchasers  can  see  at  uiy 
time  they  examine  the  lots  the  number  of  trees  in  them  ;  all  this  obviabes 
trouble  afterwards.  Again,  while  the  men  are  thus  engaged  in  marking 
and  numbering  the  trees,  the  forester  follows  them  and  notes  down  their 
contents  and  value  respectively ;  so  that  by  the  mode  here  described  any 
quantity  of  trees  may  be  easily  marked,  valued,  and  disposed  of  with  a 
great  degree  of  correctness,  and  in  the  most  satisfetctory  manner. 

1148.  Having  got  the  trees  all  marked,  numbered,  lotted,  and  in  evay 
respect  prepared  for  sale  in  the  way  described,  we  next  get  our  conditions 
of  sale  drawn  up ;  and  as  these  form  a  most  important  branch  of  the 
business  of  selling  wood  by  public  auction,  I  shall  here,  for  the  benefit  d 
foresters,  give  a  copy  of  the  form  we  are  in  the  habit  of  using  for  sndb 
sales.  This  form  is  as  follows,  always  prepared  and  drawn  out  on  stamped 
paper  before  the  sale  commences : 

1149.  ARTICLES  and  CONDITIONS  of  Roup  and  Sale  of  Larch  and  Prai 
Timber  in  the  Forest  of  Abernetht,  Strathspey,  the  property  of  the  Bi^t 
Honourable  the  Earl  of  Seafield  To  be  exposed  to  sale  by  Public  Boap,  at 
sight  and  instance  of  James  Brown,  Wood-manager  to  the  said  Earl  of  Seafield, 
within  the  Court-House  of  Grantown,  this  Twenty-seventh  day  of  Marck 
Eighteen  hundred  and  sixty,  at  Eleven  o'clock  forenoon. 

Article  1.  The  said  timber  will  be  expo^d  to  sale  by  public  roup  in  ten  dif&reot 
lots,  or  in  one  or  more  lots,  and  during  such  space  of  time  as  the  judge  of  aak 
herein-after  named  may  determine,  at  a  certain  upset  price  per  lot ;  and  the 
person  offering  the  said  upset  price,  and  in  case  of  more  offerers  than  one,  tke 
highest  offerer  shall  be  preferred  to  the  purchase. 

Art.  2.  In  case  several  offers  shall  be  made  for  any  lot  or  lots  bo  put  up,  eftrj 
subsequent  offer  shall  be  at  least  one  pound  sterling  more  than  the  preoeding 
offer  when  under  fifty  pounds,  two  pounds  when  above  fifty  pounds  and 
under  one  hundred  pounds,  and  five  pounds  when  above  one  hundred  pounds ; 
and  each  offerer  shall  subscribe  his  offer,  if  required  by  the  judge  of  ade,  a^ 
become  bound  for  the  sum  offered  by  him  in  terms  and  upon  the  Conditiois 
of  these  Articles. 

Art.  3.  The  person  preferred  to  the  purchase  of  any  lot  or  lots  shall  have  rigli 
thereto  after  paying  or  otherwise  settling  for  the  same  in  terms  of  tkoK 
articles,  and  the  purchase  money  shall  be  paid  to  the  said  James  Brown,  as 
exposer  foresaid,  in  manner  following  :  The  purchaser  shall  pay  down  into  iht 
hands  of  the  clerk  of  sale  herein-after  named,  one-third  part  of  the  pnrdiafle 
money  in  part  payment  of  each  lot,  within  fourteen  days  from  the  date  d 
sale,  which  third  part  shall  bear  legal  interest  thereafter  till  paid  ;  and  gnsA 
bills  for  the  balance  of  price  with  security,  to  the  satisfaction  of  the  ezposor 
and  judge  of  this  sale,  payable  in  Grantown,  by  equal  instalments,  at  four  aad 
eight  months  from  the  date  of  sale.  Acceptors  of  bills  to  pay  the  stamps ;  and 
no  part  of  the  timber  will,  on  any  pretence  whatever,  be  permitted  to  be 
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interfered  with  or  taken  into  possession  by  pnrchaflers  until  paid  in  cash,  or 
otherwise  duly  settled  for  agreeably  to  these  articles ;  all  within  the  said  space 
of  fourteen  days  from  the  date  of  sale. 

Art,  4.  For  all  cash  payments  in  full,  discount  at  the  rate  of  five  per  cent  per 
annum  will  be  allowed  if  paid  within  the  said  space  of  fourteen  days. 

Art,  5.  The  timber  shall  be  felled,  manufactured,  and  removed  at  the  sole  expense 
of  the  purchaser  before  the  thirtieth  day  of  May  Eighteen  hundred  and  sixty- 
one  ;  but  in  the  event  of  any  one  purchaaer  baying  the  whole  of  the  timber 
exposed  for  sale,  such  purchaser  shall  be  allowed  two  years  from  the  date  of 
sale  to  clear  and  carry  away  his  purchase  from  the  forest — the  proprietor,  the 
said  Earl  of  Seafield,  his  heirs  and  executors,  always  retaining  and  reserving 
to  himself  and  his  foresaids  a  right  of  lien  or  hypothec  prior  and  preferable 
to  all  other  parties  whatever  over  the  timber  sold  in  the  forest  until  the  pur- 
chasers' bills  or  purchase  prices  are  duly  paid  ;  and  any  person  failing  to  clear 
the  forest  of  his  purchases  within  the  time  prescribed,  shall  forfeit  and  lose 
whatever  timber  belonging  to  him  may  be  found  in  the  forest  after  the  expiry 
of  the  time  allowed  for  removal,  and  the  same  shall  revert  and  return  to  the 
said  Earl  of  Seafield,  or  his  foresaids,  to  be  used  or  disposed  of  by  him  or 
them  at  pleasure.  Purchasers  will  be  allowed  to  erect  saw-pits,  saw-mills, 
and  other  accommodation  for  manufacturing  their  timber,  in  such  places  as 
the  surveyor  shall  allow. 

Art.  6.  Purchasers  are  hereby  taken  bound  to  keep  at  all  times  clear  of  obstruc- 
tions the  roads  and  accesses  to  and  in  the  forest,  and  not  to  do  any  injury  to 
any  tree  or  trees  reserved  from  sale  within  any  lot,  or  to  those  on  any  other 
portion  of  the  forest ;  and  no  purchaser  shall  be  permitted,  on  any  pretence 
whatever,  without  the  written  permission  of  the  surveyor  of  the  forest,  to 
light  fires  within  the  forest  except  for  steam  machinery  ;  and  in  the  event  of 
the  reserved  trees  being  in  the  lea^t  damaged  or  destroyed  by  the  purchasers 
or  those  in  their  employment,  the  purchaser  shall  be  bound  to  take  the  whole 
of  the  trees  so  damaged  at  the  rate  of  five  shillings  sterling  per  cubic  foot, 
according  to  the  forester's  measurement. 

^rt.  7.  The  lots,  after  the  sale,  shall  be  at  the  sole  risk  of  the  respective  pur- 
chajsers  thereof;  but  no  lot  shall  be  taken  possession  of  by  the  purchaser 
without  written  authority  under  the  hands  of  the  surveyor  of  the  forest ;  and 
any  person  presuming  to  interfere  with  the  lots,  directly  or  by  means  of  any 
other  person  or  persons,  without  such  written  authority,  shall  be  considered  a 
wilful  trespasser,  and  prosecuted  as  law  directs. 

^rt.  8.  The  trees  constituting  each  lot  are  carefully,  and  believed  to  be  correctly, 
numbered  and  described,  and  the  purchasers  are  to  take  the  same  as  numbered 
and  described  in  the  roup-roll  appended  to  these  articles,  without  being  en- 
titled to  any  compensation  or  abatement  from  the  price  offered  and  accepted, 
by  reason  or  on  account  of  any  deficiency  or  mistake,  alleged  or  real,  in  num- 
ber, quantity,  quality,  or  description,  it  being  understood  that  parties  have 
satisfied  themselves  as  to  these  considerations  previous  to  the  day  of  sale. 

f.  9.  Any  purchaser  failing  to  pay  the  said  third  part  of  the  value  of  his  pur- 
chases, and  to  grant  a  bill  of  security  as  aforesaid  therefor,  shall,  in  the 
option  of  the  judge  of  this  sale,  not  only  forfeit  his  interest  in  and  right  to 
the  purchase,  but  shall  be  liable  to  the  exposer  in  one-fifth  part  of  the  price 
offered  by  him,  in  name  of  liquidate  damages,  which  shall  in  no  event  be 
modified  ;  and  it  shall  be  optional  to  the  exposer  either  to  hold  the  said  pur- 
chases himself,  or  to  re-expose  the  same  to  sale,  or  to  declare  the  same  to 
belong  to  the  immediately  preceding  offerer  ;  and  in  case  intimation  of  such 
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failure  shall  be  made  to  the  immediately  preceding  offerer  within  the  spaoe 
of  seven  days  next  after  the  expiry  of  the  fourteen  days  mentioned  in  article 
number  third  of  these  conditions,  he  shall  be  deemed  and  held  to  be  the  pin^ 
chaser,  and  shall  be  obliged,  within  six  days  after  such  intimation,  to  suke 
payment  of  one-third  part,  and  grant  security  as  aforesaid  for  the  price 
offered  by  him,  under  the  like  penalty  of  forfeiture  ;  and  so  forth,  the  whole 
course  of  offerers,  until  these  articles  and  conditions  are  implemented  and 
fulfilled. 

Art.  10.  In  the  event  of  there  being  no  competition,  or  no  one  offering  the  upaet 
price  for  any  lot  or  lots  put  up  to  sale,  power  is  hereby  reserved  to  the  judge 
of  the  sale  to  reduce  the  said  upset  price,  and  again  to  expose  the  said  lot  or 
lots  to  public  roup,  at  such  upset  price,  and  under  such  alterations  or  modifi- 
cations of  these  conditions  as  he  may  think  fit. 

Art,  11.  The  exposer  reserves  to  himself  one  offer  on  each  lot  previous  to  being 
struck  out  by  the  auctioneer  of  the  sale. 

Art.  12.  John  Grant,  licensed  auctioneer,  residing  in  Grantown,  is  hereby  ap- 
pointed auctioneer  of  this  sale ;  J.  C,  residing  at  D j  near  Grantown, 

clerk  thereto,  and  the  said  John  Grant  is  appointed  judge  thereof,  with  power 
to  adjourn  the  same  from  time  to  time  in  regard  to  part  or  the  whole  of  the 
timber,  and  with  or  without  such  adjournment,  to  reduce  the  upset  price,  to 
alter  or  modify  these  articles  and  conditions,  and  to  determine  all  questioiiB 
or  disputes  that  may  arise  in  connection  with  this  sale,  between  the  eiposer 
and  the  offerers  or  purchasers,  or  amongst  the  offerers  themselves  relative  to 
the  premises  in  any  manner  of  way;  and  the  said  Earl  of  Seafield,  by  the 
subscription  of  these  presents  on  his  behalf,  and  the  offerers  by  subscribioig 
their  offers  on  the  roup-roll,  are  hereby  taken  bound  respectively  to  fulfil  the 
articles  and  conditions  to  each  other  under  the  penalty  of  two  hundred  poimdi 
sterling,  to  be  paid  by  the  party  failing  to  the  party  performing  or  willii^ 
to  perform  the  same,  over  and  above  performance ;  and  both  parties  oonseot 
to  the  registration  hereof,  and  of  the  roup-roll  or  minute  of  roup,  decemi- 
ture  of  the  judge,  and  minute  or  minutes  of  enactment,  in  the  Books  of  Gcnin- 
cil  and  Session,  or  others  competent,  therein  to  remain  for  preservation;  a&d 
if  necessary,  that  letters  of  homing  on  six  days*  charge,  and  all  execatioD 
needful,  may  pass  on  a  decree  to  be  interponed  hereto  in  common  form,  and 
thereto  constitute 

their  procurators,  &c.  In  witness  whereof,  these  presents  consisting  of  ihs 
and  the  two  preceding  pages  of  stamped  paper,  written  by  J.  B.,  clerk  to  X. 
B.,  Writer  in  Grantown,  are  subscribed  by  the  said  James  Brown  on  behalf 
of  the  said  Earl  of  SeaJfield,  at  Grantown,  the  twenty- seventh  day  of  MbiA 
Eighteen  hundred  and  sixty  years,  before  these  witnesses,  David  Grants  d&k 
to  the  said  A.  B.,  and  Robert  Smith,  clerk  to  the  said  James  Brown. 

(Signed)  Jambs  Browk, 

D.  Grant,  WiiJiess.  For  the  Earl  of  SeafiekL 

B.  Smith,  Witneu, 

1150.  In  drawing  out  such  a  document,  it  must  be  kept  specially  in 
view  to  have  this  done  on  a  sheet  of  stamped  paper  of  sufficient  vala©  to 
cany  the  amount  of  the  sale,  as,  if  this  should  not  be  attended  to,  any  l^gpi 
prosecution  afterwards  could  not  be  maintained.  Of  course  the  diff««Mt 
conditions  herein  set  forth  can  always  be  modified  to  suit  the  Weira  rf 
parties,  and  to  suit  the  nature  of  the  timber  to  be  disposed  of.   Besadea 
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such  articles  and  conditions  of  sale  as  the  foregoing,  previous  to  the  pro- 
posed sale,  it  will  be  necessary  to  have  prepared  and  appended  another 
docmnent,  which  is  referred  to  in  the  articles  and  conditions,  and  is  called 
the  Bonp-Boll.  This  is  merely  an  abstract  account  of  the  several  lots,  and 
the  result  of  them  after  the  sale.  The  following  is  a  copy  of  the  form  of 
roap-rpU  we  use,  and  attach  to  our  conditions  of  sale,  and  this  must  be  At- 
tached and  in  readiness,  along  with  the  conditions,  before  the  sale  commences. 


1151.  BouF^BoLL  of  Pine  and.  Larch  Timber,  in  the  Forest  of  Abernetht, 
sold  within  the  Ck>urt-Kou£ie,  Qrantown,  27th  March  1860. 


1 

Deacription 
of  Trees. 

Number 
of  Trees  in 
'  each  Lot. 

Names  and  Residences 
of  Purchasers. 

How  Settled. 

Price. 

Sums  paid. 

Scots  pine 

2000 

Colin  Archibald,  Aberdeen, 

One-third  paid, 

£800  0  0 

£266  18   4 

Bight  hundred  pounds. 

and  remainder 

(Signed)    C.  Archibald. 

settled  by  hill. 

2 

■  •  ■ 

1500 

P.  Grant,  Grantown, 
Six  hundred  pounds, 

(Siped)    P.Grant. 
J.  Robertson,  Grantown, 

do. 

600  0  0 

200    0    0 

» 

3 

•  •  • 

1000 

do. 

40000 

188    6    8 

Four  hundred  pounds. 

• 

(Signed)    J.  Robertson. 
John  Yule,  Newburgh, 

4 

•  •  • 

8200 

do. 

1400  0  0 

466  18    4 

One  thousand  four  hui^ 

dred  pounds. 

5 

•  •  • 

4800 

(Si^ed)    J.  Yule. 
R  Urquhart,  Forres, 
One  thousand  six  hundred 

pounds. 
(Signed)    R  Urquhart 
J.  MTherson,  Dunkeld, 

do. 

1600  0  0 

588    6    8 

6 

•  ■  • 

800 

do. 

300  0  0 

100    0    0 

Three  hundred  pounds. 
R.  Nicholson,  Isewcastle, 

7 

•  •  • 

2600 

da 

1500  0  0 

500    0    0 

One  thousand  Jive  hundred 

pounds. 

8 

•  •  • 

1200 

(Signed)    R.  Nicholson. 

J.  M'Kenzie,  Perth, 
Four  hundred  pounds. 
(Signed)    J.  M'Kenzie. 
A.  Oswald,  Perth, 

do. 

400  00 

133    6    8 

9 

Larch. 

1500 

do. 

9000  0 

300    0    0 

Nine  hundred  pounds. 

(Signed)    A.  Oswald. 

10 

•  •• 

2000 

John  Yule,  Newburgh, 
Ons  thousand  Jive  hundred 
pounds. 
(Signed)    J.  Yule. 

do. 

1500  0  0 

500    0    0 

20.000 

Total  amount  of  Sale, 

... 

£9400  0  0 

Paid  on  day  of  Sale, 

... 

.    £8138    6    8 

1152.  In  conducting  such  an  extensive  sale  as  is  represented  by  the  fore- 
going copy  of  ronp-roU,  it  is  necessary  to  have  a  clerk  constantly  engaged 
wliile  the  sale  goes  on,  in  taking  down  the  names  and  residences  of  every 
one  "who  gives  an  offer  for  any  lot,  as,  if  this  is  not  attended  to,  the  exposler 
cannot  fall  back  upon  the  bidders  for  the  respective  lots — as  provided  for 
in  the  articles  and  conditions — ^in  the  case  of  the  parties  to  whom  they 
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were  sold  failing  to  implement  the  conditions  of  payment  It  is  not, 
indeed,  often  that  parties  fail  to  make  good  payment  according  to  the  con- 
ditions stipulated ;  but  as  it  does  sometimes  happen,  and  we  have  expe- 
rienced it  ourselves,  it  is  necessary  to  be  prepared  for  the  worst ;  and  by 
taking  a  note  of  every  offer  given  for  each  lot  at  the  sale,  the  exposer  can 
always  fall  back  upon  them  to  make  good  their  offers,  if  required. 

1153.  In  extensive  transactions  of  this  kind,  the  exposer  should  caose 
every  purchaser  of  a  lot  to  subscribe  it  as  it  is  knocked  down  to  him ;  this 
prevents  misunderstandings  afterwards,  and  lays  a  strong  hold  on  the  bnyer 
to  fulfil  his  bargain  ;  and  what  is  perhaps  better  for  the  proprietor  of  the 
timber,  it  gives  him  a  legal  hold  upon  the  purchaser  that  he  could  not  other- 
wise have. 

1154.  In  the  same  manner  as  shown  in  the  preceding  section,  any  sorts 
of  trees  may  be  given  intimation  of  and  sold.  Oak  and  other  coppice  woods 
are  generally  sold  by  the  acre,  or  they  may  be  sold  in  lots  to  any  certain 
or  convenient  extent,  mentioning  about  the  number  of  acres  in  each  lot, 
which  should  be  all  valued  previous  to  the  day  of  sale :  such  sales  of  coppice 
may  be  made  in  the  month  of  April  or  May. 

1155.  Having  said  thus  much  relative  to  public  sales  of  wood,  it  yet 
remains  for  me  to  refer  to  the  conducting  of  wood  sales  by  private  bargain. 

In  the  selling  of  timber  by  private  bargain,  it  is  generally  done  at  a  cer- 
tain rate  per  cubic  foot,  according  to  kind  and  quality ;  or  it  may  be  done  at 
so  much  per  tree,  or  so  much  for  a  certain  number  of  trees;  and  in  this  case 
the  trees  are,  of  course,  valued  by  the  forester  previous  to  making  his  bar- 
gain with  the  purchaser.  In  some  cases  where  I  have  had  a  quantity  of  tim- 
ber to  dispose  of,  and  which  was  to  sell  by  private  bargain,  I  have  taken  pri- 
vate offers  for  the  same  from  different  parties  who  were  inclined  to  have  it, 
and,  of  course,  sold  to  the  person  who  gave  the  highest  price  for  the  whda 

In  a  transaction  of  the  kind,  however,  especially  when  it  is  to  a  consider- 
able extent,  and  involving  some  risk,  it  is  necessary  to  have  a  proper  form 
of  agreement  drawn  out  on  stamped  paper,  and  signed  by  the  parties,  as 
without  such  an  agreement,  even  although  the  price  should  be  paid  in 
advance,  misunderstandings  are  apt  to  arise,  which  very  often  lead  to 
lawsuits.  Where,  however,  proper  written  conditions  of  agreement  are 
attended  to  in  such  matters,  both  parties  get  on  pleasantly,  from  having 
such  a  document  to  refer  to.  As  an  example  of  an  agreement  for  wood 
sold  by  private  bargain,  I  shall  give  a  copy  of  one  made  the  other  day  with 
a  party  who  bought  20,000  trees  from  a  property  I  had  to  do  with.  Such 
a  document  I  have  no  doubt  will  be  higly  useful  in  enabling  foresters  to 
adopt  such  a  mode  of  procedure  in  their  dealing  with  parties  privately  for 
sales  of  wood.    The  foUowing  is  the  copy  of  agreement  referred  to : — 
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llfi6.  CONTRACT  of  SAUJ  betwixt  A.  B.,  for  Sir  J.  R.,  and 
J.  R.  &  W.  M.,  Timber  Merchants,  E d. 

It  is  contracted,  agreed,  and  ended,  betwixt  A.  B.,  residing  at  R e,  near 

G n,  wood-manager  to,  and  for  behoof  of,  Sir  J.  R,  and  duly  author- 
ised in  the  premises,  on  the  one  part,  and  J.  R.  &  W.  M.,  timber^mer- 

chants  at  E d,  on  the  other  part,  in  manner  following : — ^That  is  to 

say,  the  said  parties,  considering  that  the  said  J.  R.  &  W.  M.  have  offered 
to  the  said  A.  B.,  acting  for  the  said  Sir  J.  R.,  the  proprietor,  for  twenty 

thousand  Scots  pine  trees,  standing  in  the  forest  of  R n,  partly  on 

R n  Braes,  and  partly  on  the  west  side  of  Tor  Hill,  all  as  abeady 

marked  off  and  pointed  out,  the  total  sum  of  two  thousand  nine  hundred 
and  eighty  pounds  and  fourteen  shillings  sterling,  which  offer  the  said 
A.  B.,  acting  foresaid,  has  accepted  upon  the  terms  and  subject  to  the  con- 
ditions hereinafter  set  forth ;  and  as  it  is  necessary  to  enter  into  a  contract 
of  sale  containing  the  usual  and  necessary  clauses,  therefore  the  said  parties 
have  contracted  and  agreed  as  follows : — 

Article  1.  The  said  twenty  thousand  trees  shall  be,  by  the  district  forester,  made 
into  lots  of  various  sizes,  and  for  the  first  lot,  containing  seven  thousand 
nine  hundred  and  twenty-eight  trees,  the  said  J.  R  &  W.  M.  bind  and 
oblige  themselves  to  pay  at  the  rate  of  five  shillings  and  sixpence  for  each 
tree  ;  for  the  second  lot,  containing  two  thousand  three  hundred  and  forty- 
four  trees,  at  the  rate  of  five  shillings  per  tree  ;  for  the  third  lot,  containing 
eight  thousand  and  thirty  trees,  at  the  rate  of  sixpence  per  tree  ;  and  for 
the  fourth  and  last  lot,  containing  one  thousand  six  hundred  and  ninety- 
eight  trees,  at  the  rate  of  twopence  per  tree  ;  the  aggregate  price  of  which 
several  lots  amounts  to  the  foresaid  sum  of  two  thousand  nine  hundred  and 
eighty  pounds  and  fourteen  shillings  sterling. 

^rt.  2.  The  said  J.  R  &  W.  M.  bind  and  oblige  themselves  forthwith,  and  before 
they  have  right  in  any  way  to  interfere  with  any  part  of  said  twenty  thou- 
sand trees,  to  pay  to  the  said  A.  B.,  for  behoof  foresaid,  the  sum  of  nine 
hundred  and  ninety  three  pounds  eleven  shillings  and  fourpence  sterling, 
being  one-third  part  of  the  purchase  price  of  said  timber ;  and  grant  bill  wi^ 
security  to  the  satisfaction  of  the  said  A.  B.,  for  remaining  two-thirds,  payable 
in  G — — n,  by  two  equal  instalments,  at  six  and  twelve  months  from  the 
date  of  these  presents. 

^rt,  3.  It  is  contracted  and  agreed  that  the  purchasers  shall  have,  from  the  date 
of  these  presents,  three  years  to  remove  their  purchase  from  the  lands  of  the 
forest ;  and  they  bind  and  oblige  themselves,  and  their  heirs  and  successors, 
to  remove  the  said  timber  by  such  roads  and  accesses  as  shall  be  pointed 
out  by  the  said  A.  B.,  or  the  district  forester ;  and  further,  the  said  J. 
R.  &  W.  M.  bind  and  oblige  themselves,  during  said  period  of  three  years, 
to  keep  clear  of  all  obstructions  the  roads  and  accesses  to  and  from  and  in 
the  forest,  to  be  used  by  them ;  and  to  pay  one-half  the  sum  required  for 
Biaking  new  roads  for  their  exclusive  use,  and  a  like  proportion  of  the  sum 
necessary  for  repairing  roads  made  to  be  used  by  them. 

A  irt.  4.  It  is  contracted  and  agreed  that  the  said  J.  R  &  W.  M.  shall  have  a  site 

for  a  saw-mill  on  the  farm  of  R n,  where  pointed  out ;  and  they  bind 

and  oblige  themselves  and  foresaids  to  remove  from  said  mill  and  mill  site. 
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at  the  first  term  of  Whitsunday,  after  the  expiration  of  aaid  period  of  three 
years,  and  that  without  any  summons  of  removing  or  process  whatever. 

Art.  6.  The  said  J.  R.  &  W.  M.  bind  and  oblige  themselves  and  their  foresaids  to 
pay  for  any  damage  done  by  them  or  their  servants  to  timber,  standing  or 
lying,  in  or  near  to  the  forest,  not  forming  part  of  their  purchase,  double  tlie 
value  of  such  timber,  and  the  same  shall,  notwithstanding  such  payment, 
remain  the  property  of  the  original  owner ;  and  the  said  J.  B.  &  W.  M.  fur- 
ther bind  and  oblige  themselves  not  to  interfere  with,  or  break  down,  any 
part  of  the  forest  enclosures  in  the  course  of  their  operations,  without  the 
sanction  of  the  district  forester,  and  then,  upon  such  conditions  as  shall  be 
stipulated  by  him. 

Art.  6.  It  is  contracted  and  agreed  that  the  said  J.  R  &  W.  M.  shall  be  respon- 
sible for  damage  done  by  fires,  kindled  within  the  forest,  by  themselves  or 
their  servants,  without  the  sanction  of  the  forester. 

Art.  7.  It  is  specially  contracted  and  agreed  that  the  said  Sir  J.  R.  and  his  fore- 
saids shall,  during  the  currency  of  the  bill  to  be  granted  for  two-thirds  of 
the  purchase  hereby  made,  as  before  provided,  have  a  right  of  lien  or  hypothec 
over  any  part  of  said  purchase  on  or  near  to  the  lands  of  the  forest,  prior  and 
preferable  to  all  other  creditors  of  the  purchasers ;  and  it  is  further  agreed 
that  should  the  purchasers  fail  in  the  observance  of  any  of  the  conditions  stipu- 
lated by  this  contract,  it  shall  be  in  the  option  of  the  said  A.  B.,  or  Sir  J. 
R.'s  wood-manager  for  the  time,  upon  such  failure,  either  to  permit  this  cod- 
tract  to  remain  obligatory,  or  to  declare  it  at  an  end,  and  forthwith  to 
eject  and  remove  the  purchasers  and  their  foresaids,  and  all  others  acting 
in  their  name,  from  the  lands  of  the  forest,  and  from  said  mill  site,  and  to 
enter  upon  possession  of  the  same,  and  that  without  any  declarator  or  prooeai 
whatever ;  and  it  is  hereby  declared  that  the  purchasers  shall  be  held  to  have 
failed  in  their  said  obligations,  in  the  event  that  they  shall  not  duly  pay  the 
instalments  of  the  price  falling  due  under  the  bill  to  be  granted  as  befoce 
provided;  and, 

iMttly.  Both  parties,  the  said  A.  B.,  for  Sir  J.  R.,  and  the  said  J.  R.  &  W.  M. 
bind  and  oblige  themselves  to  implement  this  contract  to  each  other  undo' 
a  penalty  of  two  hundred  pounds  sterling,  to  be  paid  by  the  party  failing 
to  perform  to  the  party  performing,  or  willing  to  perform,  over  and  above 
performance ;  and  both  parties  consent  to  the  registration  hereof  in  the  bookft 
of  Council  and  Session,  or  other  Judge's  books  competent,  therein  to  remain 
for  preservation,  and  that  all  necessary  execution,  on  six  days*  chai^ge,  may 
pass  upon  a  decree  to  be  interponed  hereto  in  form  as  effeira,  and  to  that  effect 
they  constitute 
their  procurators,  &c.    In  witness  whereof,  these  presents,  written  on  this  and 

the  three  preceding  pages  by  A.  B.,  Writer  in  G ,  are  subecribed  as 

follows — ^viz.  by  the  said  A.  B.,  at  Q ^n,  the  eighteenth  day  of  March 

Eighteen  hundred  and  sixty  years,  before  these  witnesses,  the  said  A.  B^ 
the  writer  hereof,  and  H.  B.,  his  clerk,  and  by  the  said  J.  R.  and  W.  M^ 
at  E— — -d,  the  twenty-third  day  of*  March,  year  last  mentioned^  before 
these  witnesses.  A.  H.,  banker,  W ^1,  and  A.  M.,  accountant  there. 

(Signed)  A.  R 

A.  B.,  Witness.  (     »      )  J,  R 

H.  R,  Witness.  (     „      )  W.  M. 

A-  H.,  Witness. 
A.  M.,  Witness. 

With  an  agreement  after  the  foregoing  form,  containing  all  necessuy 
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clauses  and  conditions,  any  sale  may  be  made  by  private  contract,  on 
equally  as  sure  grounds  as  if  the  sale  had  been  made  under  the  conditions 
provided  for  a  public  sale.  Having  given  this  form  at  full  length,  we  think 
it  unnecessary  to  comment  upon  it,  as  it  speaks  for  itself ;  and  as  it  can 
be  altered  to  sidt  the  use  of  any  description  of  sale,  whether  large  or  small, 
of  whatever  kind  of  trees,  or  under  any  peculiarity  of  circumstances. 

1157.  The  foregoing  statements  are  applicable  only  to  wood  as  it  is  sold 
in  the  round  or  rough  state ;  but  the  selling  of  wood  by  private  bargain, 
when  cut  up  into  various  scantlings  at  saw-mills,  is  very  different,  and 
sometimes  a  matter  of  considerable  difficulty  to  young  foresters  Therefore, 
for  their  assistance,  I  shall  here  give  a  few  statements,  showing  how  they 
may  be  able  to  calculate  the  fair  value  of  timber,  of  any  scantling,  as  they 
may  have  occasion  to  sell  it  from  saw-mills  under  their  charge. 

1158.  We  shall  suppose  that  a  forester  is  in  the  habit  of  getting  Is.  2d. 
per  cubic  foot  for  his  larch  timber,  as  sold  lying  in  the  plantations  in  the 
round  state,  and  that  he  has  charge  of  a  saw-mill,  at  which  he  wishes  to 
cut  up  his  larch  for  sale  to  various  sorts  of  scantlings  as  may  be  required. 
We  shall  further  suppose  that  he  wishes  to  learn  at  what  rate  he  should 
sell  the  cubic  foot  of  sawn  timber,  so  as  to  have  at  least  the  same  profit  to 
the  proprietor  off  the  cut  timber  that  he  is  in  the  habit  of  realising  from 
the  round.  In  order  to  illustrate  this  point  in  as  clear  a  manner  as  pos- 
sible, we  shall  suppose  that  the  forester  has  lying  cut,  in  one  of  the  plan- 
tations under  his  charge — say  one  mile  distant  from  the  saw-mill — one 
hundred  and  fifty  cubic  feet  of  larch  timber,  which  he  values  at  Is.  2d.  per 
cubic  foot,  or  at  £8, 15&  for  the  lot,  being  the  sum  he  could  realise  for  it 
in  the  forest,  independent  of  any  further  trouble.  The  question  now  is — 
At  what  rate  per  cubic  foot  should  this  larch  be  sold,  after  being  carted 
from  the  woods  and  cut  up  at  the  mill,  so  as  to  realise  the  original  price, 
and  cover  all  necessary  expenses  ?  The  following  statement  will  form  an 
answer  to  the  question  : — 

To  two  horses  and  carts,  drawing  one  hundred  and  fifty  feet  of  larch 
from  the  woods,  one  mile  distant  from  the  saw-mill,  at  6s.  per  day 
for  each  horse,  ......... 

To  one  man  assisting  in  loading  carts,  at  2s.,  .... 

To  four  men  in  saw-mill  one  day,  cutting  up  the  same  into  scantling 
6x2  inches,  at  28.  6d.  per  day  each, 

To  keeping  up  machinery  of  mill,  files  for  saws,  oil,  &c,  &c.,  &c,     . 
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Here,  now,  we  have  the  outlay  necessaiy  for  converting  the  hundred  and 
£ity  feet  of  rough  wood  into  scantling  at  the  saw-mill-~namely,  ^1, 17s. 
— ^being  3d.  additional  upon  the  cubic  foot  nearly ;  therefore,  in  order  to 
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realise  the  original  sum  of  Is.  2d.  per  foot  for  the  proprietor,  the  forester 
will  require  to  lay  on  3d.  extra  on  each  foot  of  the  sawn  wood,  making  it 
Is.  od.  per  foot  to  the  buyer  of  the  wood  from  the  milL 

1 159.  In  order  to  illustrate  this  case  still  farther,  we  shall  suppose  that 
a  house  carpenter  comes  to  the  forester,  and  inquires  at  what  rate  per 
lineal  foot  he  could  supply  the  above  larch  scantling — ^namely,  six  inches 
by  two  inches,  for  roofing  purposes,  and  to  be  laid  down  at  a  distance  of 
four  miles  from  the  saw-milL  Here,  again,  the  forester  will  require  to 
consider  how  much  extra  per  cubic  foot  it  will  take  to  lay  the  wood  down 
at  a  distance  of  four  miles  from  the  saw-null.  We  reckon  that  thirty  feet  of 
sawn  timber  is  a  fair  load  for  a  horse  ;  and,  at  four  miles  distant,  a  horse 
will  take  two  loads  in  a  day — that  is,  a  horse  will  draw  from  the  mill  sixty 
feet  in  one  day  to  a  distance  of  four  miles.  Therefore,  calculating  b%. 
a-day  for  a  man  with  a  horse,  we  have  sixty  feet  of  timber  laid  down  for 
5s.,  making  Id.  extra  on  the  foot — ^that  is  to  say,  the  forester  could  lay  the 
scantling  down,  at  four  miles  distance  from  the  saw-mill,  at  Is.  6d.per 
cubic  foot,  and  still  have  the  Is.  2d.  clear  for  the  proprietor.  The  forester 
having  now,  we  shall  suppose,  ascertained  the  price  per  cubic  foot  at  whidi 
he  could  lay  down  the  sawn  timber  to  the  carpenter,  his  next  point  of 
inquiry  is,  and  which  the  carpenter  desires  to  be  made  aware  of,  at  what 
rate  per  lineal  foot  he  could  give  the  scantling.  My  method  of  calcnlatioD, 
in  a  case  of  this  nature,  is  as  follows  : — 

In.       In. 

The  square  of  the  end  of  the  scantling,  6   x   2  =s  12)    144 


Number  of  lineal  feet  required  to  make  one  foot  cube,  12 

Here  we  have  the  square  of  the  scantling,  which  is  12,  exactly  12  times  oat 
of  144  ;  thus  showing  that,  of  a  scantling  6x2  inches,  12  feet  in  length 
are  required  to  make  one  cubic  foot  of  timber,  therefore  these  12  lineal 
feet  can  be  sold  at  Is.  6d.,  or  at  1  Jd.  per  lineal  foot,  which  is  the  aDSWO* 
required. 

1 160.  As  every  forester  should  be  well  acquainted  with  the  sort  of  cal- 
culations now  under  notice,  I  will  here  give  another  statement  of  a  diffo^ 
ent  scantling  from  the  last. 

We  shall  suppose  that  a  forester  gets  an  order  from  a  party  for  a  quan- 
tity of  paling  rails,  say  4x1  inch,  to  be  Scots  pine.  We  will  say  thait 
the  forester  sells  his  Scots  pine,  of  the  size  adapted  for  paling,  at  81  per 
cubic  foot  in  the  rough  state ;  and  that  he  reckons  that,  to  bring  the  wood 
in  to  the  mill  and  saw  it  up,  will  cost  him  4d.  extra  per  foot,  as  in  the 
former  casa  Here,  then,  the  price  of  the  sawn  wood  will  be  Is.  per  caluie 
foot ;  and  the  forester  wishes  to  ascertain  at  what  rate  he  can  sell  the  paling 
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rails,  per  yard  of  three  feet  lineal  measure.    In  order  to  ascertain  this,  he 
has  to  calculate  thus  : — 

In.        In. 

The  square  of  the  eod  of  the  scantling,  4x1=4)    144 


Number  of  lineal  feet  required  to  make  one  foot  cube,  36 

That  is,  it  requires  86  feet  in  length  of  a  scantling,  4  x  1,  to  make  a  cubic 
foot  of  wood ;  and  in  36  feet  in  length  there  are,  of  course,  12  yards ; 
therefore,  if  12  yards  in  length  cost  Is.,  the  forester  is  enabled  to  sell  the 
paling  rails  at  Id.  per  yard,  and  still  have  8d.  per  foot  cube  for  the  pro- 
prietor as  the  value  of  his  timber. 

1161.  Knowing  that  calculations  of  this  nature  are  extremely  useful  to 
all  denominations  of  foresters,  I  shall,  before  concluding  this  section,  give 
yet  another  example,  showing  how  to  calculate  the  value  of  deals  per  square 
foot,  according  to  the  rule  formerly  given.  Suppose  that  a  forester  is 
requested  to  supply  deals  of  one  inch  in  thickness  to  a  party  from  his  saw- 
mill— ^say  from  old  Scots  pine  timber,  and  that  the  deals  must  be  at  least 
twelve  inches  broad  In  this  case,  we  shall  suppose  that  the  forester  values 
his  Scots  pine  at  Is.  2d  per  foot  lying  in  the  woods  in  the  rough  state  ; 
then  he  must  add  to  this  the  expense  of  mill-work  and  cartage,  as  in  the 
former  cases,  at  4d.  per  foot ;  and  say  that  he  can  supply  the  sawn  wood 
at  Is.  6d  per  foot  cube,  his  next  point  of  inquiry  will  be,  at  what  rate  he 
should  sell  this  wood  per  square  foot  when  sawn  into  deals  of  one  inch 
thickness  ? 

It  was  said  that  the  deals  were  to  be  twelve  inches  in  breadth;  therefore 
the  calculation  will  again  be  thus  : — 

In.         In. 

Square  of  thickness  and  breadth,  .  12x1   =  1 2)    144 


Number  of  lineal  feet  required  to  make  one  foot  cube,  1 2 

Here,  again,  we  find  that  it  takes  twelve  superficial  feet  of  boards  to  make 
one  cubic  foot  of  timber ;  which,  again,  is  reckoned  in  value  at  Is.  6d. ; 
therefore,  the  forester  can  supply  the  boards  one  inch  thick  at  l^d.  per 
square  foot  Having  given  the  above  statements,  it  would  be  superfluous 
to  give  any  more  upon  a  matter  so  very  simple,  as  the  rule  is  the  same  in 
all  cases,  whatever  be  the  size  of  the  scantHng,  and  whatever  may  be  the 
price  of  the  wood  per  cubic  foot. 

1162.  In  conclusion,  I  may  here  add,  that  xmless  a  forester  be  well 
acquainted  with  the  above  rule  for  calculating  the  value  of  cut  wood,  he 
cannot  be  able  to  sell  it  by  private  bargain  to  parties  who  may  be  inquiring 
after  it  Where  wood  is  cut  up  at  saw-mills,  people  will  come  inquiring 
after  scantlings  of  every  size  and  kind  of  timber ;  and  if  the  man  who  has 
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the  charge  be  not  able  to  give  a  dear  and  definite  answer  to  builders  and 
others  about  the  value  of  wood,  who  may  wish  to  deal  with  him,  they  will 
at  once  consider  him  a  person  of  inferior  capabilities  ;  and,  in  such  a  case, 
many  will  be  ready  to  take  the  adyantage,  and  try  to  secure  a  bargain  for 
themselves  at  the  cost  of  the  forester's  character  and  the  proprietor's  purse. 


SECTION  VII. REARING  AND  MANAGEMENT  OF  PLANTATIONS  FOR  A  SUPPLY 

OF  HOP-POLES. 

1163.  Poles  for  supporting  hops  in  hop- fields  are  procured  from  various 
sources;  partly  from  coppice-shoots,  partly  from  thinnings  of  young  phinta- 
tions  reared  with  a  view  to  timber,  and  partly  from  crops  of  various  sorts 
of  trees  planted  and  reared  expressly  for  the  purpose ;  and  in  all  cases  the 
price  varies  according  as  the  wood  of  which  they  are  made  is  of  a  descrip- 
tion calculated  to  last  a  long  or  a  short  .time,  and  also  in  proportion  to  the 
size  or  length  of  the  poles. 

1164.  Shoots  of  oak,  sweet  chestnut,  sycamore,  and  ash,  are  all  used  for 
the  purpose  when  they  are  found  of  suitable  lengths  in  coppice  woods;  but 
the  poles  of  such  sorts  being  of  a  soft  and  comparatively  perishable  nature, 
do  not  bring  such  a  high  price  in  the  market  as  those  of  larch,  which  lasts 
very  much  longer.  Even  Scots  pine  is  used  for  this  purpose,  but  the  lazch 
is  preferred  to  any  other  wood  in  most  cases. 

1165.  As  larch,  from  its  durability,  when  young,  is  found  to  give  tbe 
most  profitable  description  of  hop-poles,  in  rearing  plantations  exdusiTeiy 
for  the  purpose,  no  other  tree  should  be  planted,  as  it  always^  when  well 
grown,  brings  the  highest  price  in  the  market  for  this  purpose. 

1166.  There  are  two  modes  of  growing  the  larch  for  hop-poles.  One  ia^ 
to  plant  the  young  trees  at  distances  varying  from  eighteen  to  thirty  indies 
apart,  according  to  the  size  of  poles  wanted,  and  to  let  them  grow  imdi»- 
turbed  till  they  are  of  the  size  wished,  and  then  they  are  cut  all  over  and 
disposed  of  at  once.  The  other  mode  is,  to  plant  the  young  trees  at 
eighteen  inches  apart,  and  when  they  have  arrived  at  a  stage  suitable  for 
the  smaller  size  of  poles,  to  thin  out  each  alternate  tree,  and  leave  tbe 
others  to  grow  for  some  years,  until  they  are  fit  for  the  laiger  sixes. 
Either  of  these  modes  may  be  adopted,  according  to  the  class  of  poles  thafc 
may  be  found  most  in  demand  in  the  locality.  In  Woolmer  forest  and  its 
neighbourhood,  large  quantities  of  young  larch  are  reared  for  tins  purpose^ 
and  they  are  there  planted,  some  fields  at  eighteen  inches  apart^  others  at 
twenty  inches,  others  at  twenty-four  inches,  others  at  thirty  inches,  and 
others  at  about  three  feet  apart, — all  depending  upon  the  character  of  the 
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poles  it  is  wished  to  grow,  whether  of  a  small  size  or  of  a  large  one  ;  of 
course  the  smaller  the  poles  are  wanted  the  closer  the  trees  are  planted. 

1167.  There  is  no  class  of  tree  crop  more  simple  of  cultivation  than  this, 
as  the  only  point  aimed  at  is  that  of  obtaining  the  largest  quantity  of  clean, 
straight  poles,  from  a  given  piece  of  land,  and  this  is  attained  by  planting 
the  young  trees  closely,  in  order  that  they  may  draw  up  one  another  to  the 
desired  length. 

1168.  It  is  often  found  desirable  to  rear  several  crops  of  this  sort  in 
succession  on  the  same  piece  of  land,  and  where  this  is  an  object  with  the 
cultivator,  it  is  requisite  that  the  land  should  be  trenched  at  the  outset,  as 
by  doing  this  the  young  trees  will  grow  more  rapidly,  and  therefore  be  fit 
for  the  market  some  two,  or  even  three  years  earlier  than  if  they  had  been 
planted  on  uncultivated  land  ;  and  of  course  from  this  a  great  advantage  is 
gained,  both  in  point  of  time,  and  in  that  of  the  smaller  amount  to  pay  as 
the  rent  of  land  occupied  by  the  crop.  In  preparing  the  same  piece  of 
land  for  a  second  crop  of  hop-poles,  it  should  be  trenched — ^and  all  the  roots 
taken  out  in  the  operation — some  eighteen  inches  deep,  so  as  to  bring  up 
new  land  and  bury  the  old  surface,  which  had  grown  the  first  crop.  This 
done,  a  green  crop  should  be  taken  from  it  after  manuring,  when  it  will 
be  again  in  a  state  properly  fitted  to  grow  a  second  crop  of  poles,  which, 
from  being  planted  on  manured  land,  will  grow  rapidly,  and  repay  any 
ontlay  in  this  respect.  This  may  be  done  successively,  one  crop  after 
another,  for  any  reasonable  length  of  ffme,  as  it  is  not  timber  that  is 
wanted,  but  mere  poles  from  ten  to  twenty  feet  in  length. 

1169.  On  light,  sandy,  and  poor  thin  land,  in  the  south  of  England,  I 
have  seen  Scots  pine  successfully  grown  for  hop-poles.  This  was  on  land 
which  would  not  produce  larch  in  a  healthy  state  to  sufficient  size  for  the 
purpose,  being  mere  sand  and  gravel,  and  yet,  upon  it,  the  Scots  pine  grew 
well,  and  paid  the  proprietor  amply,  although  a  smaller  price  is  given  for- 
pine  poles  than  for  larch.  In  fact,  the  poorest  land  possible  may  be  con- 
verted into  profitable  bearing  by  rearing  the  pine  on  it  for  this  purpose,  as 
it  is  not  necessary  they  should  be  grown  to  a  size  larger  than  three  inches 
diameter. 


CHAPTER    IX. 

SECTION   I. MANAQEMENT    OP    GENERAL    COPPICE    PLANTATIONS. 

1170.  The  raising  of  coppice  plantations  is,  of  all  others,  the  most  simple, 
and  requires  the  least  practical  knowle4ge  in  the  forester.  Excepting  oak 
coppice,  this  sort  of  forest  cropping  is  seldom  cultivated  in  Scotland; 
whereas  in  England  it  is  very  much  cultivated,  and  forms  in  many  counties 
the  principal  crop  grown  in  the  form  of  wood.  This  is  the  more  necessaiy, 
particularly  in  those  inland  counties  where  all  kinds  of  fuel  are  scarce ; 
there,  where  neither  coal  nor  turf  can  be  easily  got,  the  inhabitants  must 
resort  to  wood  as  a  substitute  ;  and,  in  such  cases,  all  small  rubbish  in  the 
form  of  wood  becomes  of  importance. 

1171.  In  many  parts  of  England,  all  hedge  prunings  and  small  twigs 
from  the  branches  of  larger  trees  are  carefully  gathered  up  and  disposed  of 
in  the  form  of  fagots  for  firewo(M ;  while,  on  the  other  hand,  in  Scothud 
and  in  the  north  of  England,  where  coal  and  turf  abound,  such  small  wood 
is  considered  useless,  and  is  invariably  burned  up  as  mere  rubbish.  As, 
therefore,  the  growing  of  wood  in  the  form  of  coppice  is  necessary  in  many 
parts  of  Britain,  I  shall  devote  the  present  section  to  a  few  remarks  as  to 
the  best  mode  of  growing  the  greatest  possible  quantity  of  coppice  upon  a 
given  space  of  ground  in  a  given  time. 

1172.  All  coppice  plantations  must,  in  the  first  instance,  be  raised  from 
young  trees.  The  young  trees,  when  planted  for  this  purpose,  ought  to 
stand  till  they  are  from  five  to  six  inches  diameter  at  the  ground :  this 
may  be,  according  to  the  kind  of  trees  planted,  and  according  to  the  sol 
and  situation  upon  which  they  are  growing,  at  from  fifteen  to  twenty  years 
of  age.  In  order  to  convert  a  plantation  of  young  trees  into  coppice,  it  is 
only  necessary,  when  they  have  arrived  at  the  stage  mentioned,  to  cut  them 
over  by  the  surface  of  the  ground,  when,  in  the  following  season,  they  will 
send  up  from  each  stock  a  number  of  young  shoots,  these  constitatixig 
what  is  termed  coppice-wood. 

1173.  All  trees  do  not  equally  possess  the  property  of  sending  up  young 
shoots  &om  the  collar  of  the  stock ;  therefore,  the  choice  of  the  kind  of 
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trees  is  to  be  taken  into  consideration  by  the  grower  of  coppice-wood.  The 
fir  and  pine  tribes  do  not  send  up  shoots  at  all  when  cut  over,  and  the 
beech  does  it  but  slightly.  The  kinds  of  trees  best  adapted  for  coppice 
plantations  aie,  the  ash,  elm,  oak,  poplar,  willow,  chestnut,  lime-tree,  moun- 
tain ash,  maple,  sycamore,  birch,  alder,  hazel,  and  bird-cherry.  These 
again,  according  to  the  uses  they  are  generally  applied  to,  may  be  divided 
into  four  classes — namely,  first.  Coopers'  ware  and  bobbin-wood — ^ash, 
elm,  oak,  chestnut,  maple,  hazel,  and  sycamore.  Second,  Charcoal  wood — 
birch,  alder,  poplar,  lime-tree,  and  mountain  asL  Third,  Bark  for  tanners 
— oak.  Fourth,  Basket-ware — the  willow.  In  the  above  division  of  the 
kinds  of  trees  best  suited  for  coppice,  I  have  not  included  firewood,  because 
all  the  sorts  may  be  employed  for  that  purpose,  although  not  with  like 
effect — the  ash  and  birch  being  more  useful  than  any  of  the  other  sorts ; 
but  as,  in  general  cases,  it  is  only  the  refuse  of  the  coppice  which  is  applied 
to  the  purpose  of  firewood,  it  is  unnecessary  to  designate  a  class  exclusively 
for  that  purpose.  I  may  also  state  that,  although  I  have  mentioned  moun- 
tain ash  as  being  adapted  for  charcoal,  it  is  one  of  the  best  also  for  coopers' 
ware;  and  although  I  have  included  hazel  among  those  adapted  for  coopers' 
ware,  it  is  also  excellently  adapted  for  charcoal  Similar  difierences  of 
application  might  also  be  stated  relative  to  several  others  of  the  trees.  In 
what  remains  of  this  section  I  shall  point  out  the  best  method  for  the  culti- 
vating of  each  division,  so  as  to  produce  the  greatest  possible  crop  upon 
the  ground. 

1174  In  laying^  out  a  plantation  with  the  intention  of  its  becoming 
coppice,  it  is  necessary  to  take  into  consideration  what  sorts  of  coppice- 
wood  will  sell  to  the  best  advantage  in  the  neighbourhood ;  and  having 
determined  this  point,  the  next  consideration  will  be,  whether  or  not  the 
ground  to  be  planted  is  of  a  nature  qualified  to  produce  the  kind  which  is 
in  demand.  This  I  would  particularly  draw  attention  to ;  for  to  plant 
those  kinds  of  trees  which  are  not  adapted  to  the  soil,  although  it  should 
be  well  known  that  they  would  sell  well  when  of  size,  would  be  the  most 
effectual  way  of  defeating  the  end  in  view.  For  example,  were  ash,  elm, 
limetree,  or  poplar,  planted  upon  a  dry  thin  soil,  with  the  view  of  becom- 
ing profitable  as  coppice — or,  on  the  other  hand,  hazel,  mountain  ash,  or 
birch,  in  a  cold,  damp,  heavy  soil — disappointment  would  assuredly  be  the 
result 

1175.  Having  fixed  upon  the  situation  upon  which  trees  are  to  be  planted 
for  coppice,  have  it  laid  off,  fenced,  and  drained,  in  the  same  manner  as  has 
already  been  advised  for  other  plantations  where  it  is  in  view  to  raise 
large  timber. 

1176.  We  shall  suppose  that  a  plantation  of  five  hundred  acres  in  extent 
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is  laid  out  for  this  purpose,  and  that  it  consists  of  various  hilly  tracts,  with 
a  thin,  poor,  yet  dry  soil,  with  also  considerable  portions  of  good  loamy  soil, 
and  in  the  hollows,  mossy  parts,  which  have  been  effectually  drained  of  all 
sup^uons  moisture ; — ^we  shall  further  suppose  that  all  sorts  of  coppice- 
wood  sell  to  advantage  in  the  country  in  which  this  plantation  is  situated ; 
— and  by  this  means  we  will  have  the  advantage  of  illustradng  the  whole 
system  within  the  bounds  of  the  one  plantation. 

1177.  First,  then — ^In  all  the  bare  hilly  parts,  the  soil  of  whidi  is  lights 
and  not  more  than  a  few  inches  deep,  plant,  at  seven  feet  apart,  birdi, 
mountain  ash,  and  hazel,  and  make  up  between  them  with  larch  or  Scots 
pine,  to  three  and  a  half  feet  over  alL  The  latter  are  to  act  as  nurses  for  a 
time,  in  order  that  the  plants  which  are  intended  for  the  future  coppice  may 
grow  up  the  more  rapidly,  and  come  the  sooner  into  use. 

1178.  Second,  Upon  all  the  hilly  parts  which  are  less  elevated  than  the 
first,  the  soil  of  which  may  be  from  eight  to  ten  inches  deep,  plant  maple, 
sycamore,  oak,  and  chestnut,  at  about  eight  feet  apart,  and  make  up  between 
them  with  larch  to  four  feet  over  all. 

1179.  Third,  In  all  the  portions  of  good  loamy  soil,  having  an  elevation 
less  than  either  of  the  two  former  tracts,  plant  ash,  elm,  lime-tree,  poplar, 
and  oak,  at  from  eight  to  ten  feet  apart,  and  fill  up  with  larch  to  three  and 
a  half  or  four  feet  over  all,  according  to  the  distance  of  the  hardwood 
plants. 

1180.  In  planting  the  different  sorts  of  trees  in  the  different  soils  kdA 
situations  above  stated,  each  sort  should  be  planted  in  a  mass  by  itself^  and 
by  no  means  mixed,  as  is  too  often  the  case,  to  the  great  disadvantage  of 
the  crop  in  general.  The  latter  system  is  the  cause  that,  in  general  coppice 
plantations,  where  the  kinds  of  trees  have  been  promiscuously  mixed  in  the 
first  planting,  we  so  often  find  so  light  a  crop  of  the  whole  per  acre  upon. 
the  ground  at  the  end  of  a  given  period.  For  example — ^were  mountain 
ash,  birch,  and  hazel,  all  mixed  together  in  a  coppice-wood,  the  mountain 
ash,  from  being  a  more  rapid  and  luxuriant  growing  plant  than  either  of 
the  others,  would  very  much  retard  their  growth,  and  hinder  the  develop- 
ment they  naturally  would  attain  under  different  circumstances.  This  I 
have  very  frequently  had  occasion  to  observe ;  and  from  the  experience 
that  I  have  had  upon  this  point,  I  may  state  further  that,  were  three  acres 
planted  with  a  mixture  of  the  above  three  sorts,  and  other  three  planted 
each  with  one  of  the  sorts  separately,  the  latter  would  have,  at  the  end  of 
a  given  period,  one  third  more  weight  of  wood  upon  it  than  the  former. 
Trees  are  like  animals :  they,  as  it  were,  like  to  associate  each  wiUi  its  own 
kind ;  and  this  is  also  observable  in  natural  forests.  There  the  best  timber 
of  any  sort  is  always  found  where  one  sort  prevails ;  while,  on  the  contrary. 
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where  a  mixture  exists  in  the  natural  forests,  few  good  specimens  of  any 
individual  sort  are  to  be  found ;  and  the  very  same  holds  good  in  most 
cases  in  the  artificial  forests  of  our  own  country.    Many  plantations  are  to 
be  seen  where  several  sorts  of  trees  are  mixed  and  come  to  full  age ;  and  in 
such  cases  it  is  invariably  found  that  one  sort  has  an  ascendancy  over  all 
the  rest,  both  as  to  healthy  appearance  and  general  magnituda     I  have 
seen  numerous  examples  of  the  same  thing  holding  good  in  coppice-wood 
plantations ;  and  any  proprietor  or  forester  who  may  doubt  what  I  assert 
here,  has  only  to  examine  his  own  plantations,  and  he  will  there  see  its 
truth  exemplified.     In  all  cases,  therefore,  each  sort  of  tree,  which  is  meant 
to  stand  as  a  permanent  crop,  should  be  planted  in  a  mass  by  itself,  and 
that  to  such  an  extent  upon  the  ground  as  may  be  considered  necessary. 
•   When  coppice  plantations  are  conducted  on  the  principle  of  growing  each 
sort  of  tree  in  a  mass,  another  important  point  is  gained,  namely,  that  of 
each  sort  answering  a  certain  purpose  better  than  another  at  a  given  period, 
and  therefore  each  division  will  be  found  the  more  valuable  to  any  pur- 
chaser who  may  wish  to  buy  coppice  of  a  certain  kind  and  size.    For 
example,  were  a  man  to  come  to  a  proprietor  of  coppice  plantations,  and 
say  that  he  wished  a  certain  quantity  of  hoop-wood  for  the  market,  of  a 
particular  size,  and  if  the  purchaser  saw  twenty  acres  of  hazel  all  of  the 
proper  size  for  his  purpose,  would  he  not  give  double  the  sum  for  it  per 
acre,  seeing  it  was  so  equal,  which  he  would  do  for  other  twenty  acres  of  a 
mixed  character,  from  which,  very  likely,  he  could  not  get  one-half  of  the 
-MTood  to  answer  his  purpose  ?    The  same  may  be  said  of  oak  coppice :  a 
person  might  give  a  good  sum  per  acre  for  oak  coppice  in  a  mass,  while,  if 
lie  found  it  mixed  with  other  sorts  for  which  he  had  not  much  use  at  the 
time,  he  might  give  comparatively  little. 

1181.  In  planting  the  permanent  trees,  let  the  greatest  extent  be  given 
to  such  sorts  of  hardwood  as  are  known  to  be  most  valuable  and  most 
sought  after  in  the  market,  in  so  far  as  the  nature  of  the  ground  may  be 
qualified  to  bring  them  to  perfection ;  and  at  the  same  time,  with  regard  to 
the  nurses  which  are  planted  for  the  purpose  of  producing  a  temporary  shelter, 
let  very  few  of  them  be  of  the  evergreen  sorts,  such  as  Scots  pines,  or  spruce 
firs,  but  give  the  preference  to  the  larch,  because  it  is  of  a  light  and  airy 
babit^  and  not  apt  to  draw  up  the  hardwood  trees  as  the  more  massy 
l>Tanches  of  the  others  are  known  to  do.    It  is  a  bad  feature  in  the  manage- 
in  ent  of  young  trees  intended  for  coppice  when  they  are  drawn  up  tall  and 
^vvithout  proportionable  girth.    In  converting  young  trees  into  coppice,  it  is 
:xriost  desirable  to  allow  them  to  attain  as  much  diameter  at  the  collar,  or 
-tliSLt  part  of  the  stem  situated  nearest  the  ground,  as  possible ;  therefore, 
-vvith  a  view  to  this  end,  the  plants  ought  by  all  means  to  be  sheltered  so  as 

2  K 
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to  make  them  grow  rapidly,  but  by  no  means  so  much  as  to  draw  them  up. 
Were  the  hardwood  plants  allowed  to  grow  without  the  benefit  of  nurses, 
they  would  be  some  years  longer  in  coming  into  use  as  coppice ;  and  be- 
sides, the  spaces  between  them  would  be  profitless  to  the  proprietor ;  but 
when  nurses  are  planted  among  the  permanent  hardwood,  besides  bringing 
them  forward,  they  are  of  considerable  value  when  cut  down  and  sold  as 
thinnings. 

1182.  In  high  exposed  parts,  where  the  hardwood  plants  are  likely  to 
suffer  from  the  effects  of  storm,  about  one-third  of  the  whole  number  of 
the  nurses  per  acre  may  be  Scots  pine  ;  in  less  exposed  parts  one- fourth ; 
and  where  the  ground  is  generally  of  a  sheltered  nature^  the  whole  of  the 
nurses  may  be  larch. 

1183.  In  portions  of  the  plantation  having  a  good  deep  loamy  soil,  with 
rather  a  sheltered  situation,  or  at  least  with  the  prospect  of  being  wdl 
sheltered  as  the  other  parts  of  the  plantation  rise  up,  osier  coppice  may  be 
made ;  but  unless  the  soil  be  of  a  good  deep  loam,  with  considerable  shelter, 
it  will  be  in  vain  to  expect  a  good  crop  of  osiers  from  it  In  laying  down 
a  piece  of  ground  for  the  cultivation  of  osiers  or  willows,  it  is  indispensably 
necessary  that  the  ground  be  trenched  to  the  depth  of  thirty  or  thirty-six 
inches;  and  before  planting  the  willows  upon  it,  it  should  have  a  good 
manuring,  and  be  cleaned  by  a  crop  of  turnips  or  potatoes  being  taken  off 
it.  When  the  ground  has  been  thus  trenched  and  cleaned,  the  next  8tq>  is 
to  plant  the  willows  in  rows  from  thirty  to  forty-eight  inches  apart,  accord- 
ing to  the  kind  to  be  cultivated ;  the  plants  themselves  being  from  twelve 
to  eighteen  inches  distant  in  the  row,  according  as  the  sort  cultivated  may 
be  of  a  small  or  large  character ;  for  there  are  many  varieties  in  cultivatioii 
for  basket-making,  hoops,  &c. 

1 1 84.  The  willow  plants  must  at  all  times  be  kept  dean  from  weeds, 
and  the  ground  dug  regularly  in  the  autumn  or  spring,  or  at  least  after  the 
crop  has  been  cut  and  removed.  If  this  keeping  of  the  plants  clean  be  not 
attended  to,  the  yearly  weight  of  the  crop,  instead  of  increasing  as  it  oug^t 
to  do,  will  be  found  to  decrease,  as  I  have  frequently  seen  to  ensue  where 
they  were  under  bad  management  No  nurses  are  planted  among  this 
sort  of  coppice ;  for,  the  ground  having  to  be  dug  between  the  rows  of 
the  plants,  these  could  not  exist. 

1185.  In  any  hollow  or  mossy  part  of  the  plantation,  where,  from  the 
dull  inert  nature  of  the  soil,  the  other  sorts  of  hardwood  would  not  succeed 
well,  have  alders  or  birch  put  in,  from  six  to  eight  feet  apart^  acoording 
as  the  natural  situation  may  be  exposed  or  not.  If  exposed,  have  tbe 
ground  between  made  up  with  Scots  pines ;  but  unless  the  ground  haTte 
been  thoroughly  dried,  the  Scots  pines  will  not  succeed  in  such  a  sotL 
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If  charcoal  do  Bot  sell  well  in  the  neighbourhood,  ash,  or  even  poplar,  will 
succeed  very  well  in  a  mossy  soil ;  but,  in  the  present  instance,  and  for  the 
sake  of  illustration,  we  shall  suppose  alder  or  birch  to  be  the  tree  that  is  to 
be  planted. 

1186.  Having  premised  the  above,  relative  to  the  disposal  of  the  trees 
upon  these  different  soils  and  situations,  we  shall  now  follow  out  the  man- 
agement which  should  be  adopted  during  the  growth  of  the  trees  to  the 
period  at  which  they  are  in  a  state  for  cutting  over  for  coppice,  and  also 
state  the  manner  of  disposing  of  the  crop  as  it  comes  to  full  aga 

In  rearing  up  a  plantation  of  young  trees  for  coppice,  the  forester  must 
in  this  case,  as  well  as  in  that  of  rearing  up  trees  for  timber,  carefully  guard 
against  the  hardwood  plants,  in  particular,  being  choked  by  long  grass,  or 
any  rank  growths  of  weeds,  during  the  first  three  years  of  their  age :  he 
must  also  be  careful,  as  they  advance,  to  have  all  nurses  taken  away  as  their 
branches  approach  those  of  the  hardwood.  In  this  case  never  allow  the 
branches  of  the  nurses  even  to  lie  upon  the  points  of  those  of  the  hardwood 
plants ;  for  if  they  are  at  all  allowed  to  encroach,  the  latter  will  very  likely 
be  drawn  up  rather  weakly,  and,  consequently,  wUl  not  grow  proportionally 
to  diameter  of  trunk — the  great  point  required  in  order  to  make  a  valuable 
coppice  plantation. 

1187.  Having  attended  very  carefully  to  keep  the  nurses  duly  off  the  hard- 
wood plants,  and  having  merely  allowed  them  to  stand  by  and  give  shelter 
to  them  for  a  time,  the  nurses  will,  by  the  time  the  plantation  is  from  fifteen 
to  twenty  years  old,  have  been  all  removed  from  the  ground,  and  at  the 
same  period — ^viz.  from  fifteen  to  twenty,  or  even  twenty-five  years,  accord- 
ing to  soil  and  situation — the  hardwood  plants  will  be  from  five  to  six  inches 
diameter  at  the  bottom,  but  not  of  a  tall  habit,  having  intentionally  been 
kept  in  a  rather  exposed  state.    When  they  have  attained  this  size,  they 
will  then  be  in  a  proper  condition  for  cutting  over  for  the  purpose  of 
being  converted  into  coppice  stocks.    I  am  aware  that,  in  the  cultivation 
of  general  coppice  plantations,  many  are  in  the  habit  of  cutting  over  the 
young  trees  at  a  much  earlier  period  than  that  mentioned  above ;  but  such 
a  system  of  management  is  decidedly  injurious  to  the  future  bulk  of  the 
crop,  and  tends  to  weaken  the  stocks  rather  than  to  strengthen  them.    I  am 
decidedly  of  opinion — and  my  opinion  is  the  result  of  experience — that  in 
moderately  sheltered  situations,  the  trees  should  not  be  cut  over  until  they 
are  as  nearly  as  possible  six  inches  diameter  at  the  bottom  :  if  cut  over  of 
A  smaller  size,  the  future  crop  will  be  proportionally  lighter  and  weaker. 
IBy  allowing  the  young  trees  to  attain  the  size  of  from  five  to  six  inches 
At  the  base  before  cutting  over,  they  will  afterwards  send  up  strong  and 
liealthy  shoots,  while  these  will  also  be  numerous;  but  if  cut  over  of 
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a  much  smaller  size,  the  shoots  will  be  few  in  namber,  and  proportionally 
weak. 

1188.  'B-Skving  fixed  upon  the  time  or  period  at  which  the  young  trees 
in  a  plantation  should  be  cut  down  as  a  preparation  for  future  coppice- 
wood,  the  next  thing  to  take  into  consideration  is  the  proper  manner  of 
doing  the  work. 

Several  methods  are  in  practice  among  foresters.     Some  cut  them  down 

with  the  axe,  and  leave  the  stocks  in  the  sloping  fonn 

Fio  130  *      o 

represented  in  Fig.  130,  this  sloping  position  of  the 
stock  being  meant  to  throw  the  water  ofF  it,  and  pre- 
vent rot  from  taking  place.     I  object  to  this  method, 
Fig.  131.  because,  in  the  cutting  over  of  a  young  tree  by  repeated 

strokes  from  an  axe,  the  stock  is  much  damaged,  and 
apt  to  be  split  longitudinally ;  consequently,  rot  is  sure 
to  commence  early.  Fig.  1 31  represents  another  method 
frequently  practised,  which  is,  to  cut  over  the  tree  by  means  of  the  saw, 
leaving  the  stock  flat  on  the  top.  I  object  to  this  method  also  ;  because, 
when  they  are  cut  over  in  this  manner,  from  the  circumstance  of  the  stock 
being  flat  on  the  top,  rain  is  sure  to  lodge  upon  it,  and  cause  rot  at  an 

early  age.     Fig.  132  represents  the  form  in  which  all 
Fia.  132.  stocks  should  be  made  which  are  meant  to  keep  sound, 

and  produce  a  healthy  crop  of  coppice,  and  is  that  which 
is  employed  by  all  superior  foresters.  The  following 
is  the  method  of  procedure  : — 

1189.  Have  a  young  lad  with  a  sickle,  such  as  is  used  for  cutting  down 
grain,  and  cause  him  to  go  before  the  men  who  are  to  cut  the  trees^  and 
clear  away  all  long  grass,  &c.,  from  the  base  of  each  tree  to  be  cut.  This 
he  should  do  to  the  distance  of  about  two  feet  all  round  each  tree;  and  in 
doing  this,  he  must  be  made  to  cut  the  grass  as  short  as  possible,  in  order 
that  there  may  be  no  obstacle  to  having  the  trees  cut  low.  When  the  boy 
has  got  the  first  tree  cleared  at  the  base,  two  men  with  a  light  cross-cutting 
saw  follow  him.  The  saw  should  first  enter  upon  one  side  of  the  base  of 
the  tree,  which,  of  course,  should  be  the  side  to  which  the  tree  is  intended 
to  fall ;  and  having  cut  at  least  two  inches  through  upon  that  side,  and 
about  two  inches  up  on  the  base  of  the  tree  from  the  ground,  they  then 
take  out  the  saw,  and  cut  the  tree  through  from  the  opposite  side. 

My  reason  for  not  cutting  the  tree  through  with  the  saw  from  one  sade 
is,  that  when  this  happens  to  be  done — and  it  is  too  often  done — and  when 
the  tree  has  just  begun  to  fall,  the  bark  upon  the  side  of  the  tree  opposite 
to  where  the  saw  was  entered,  is  liable  to  be  torn  away,  with  very  ofiten  a 
part  of  the  outer  wood  ;  and  this  will  the  more  readily  occur  if  there  be  a 
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little  wind  blowing  at  the  time ;  this  almost  invariably  taking  place  before 
the  men  haye  time  to  cat  the  part  clean  through.  Now,  this  evil  can  at 
once  be  avoided,  by  simply  cuttiog,  in  the  first  place,  a  part  of  the  base 
upon  the  side  to  which  the  tree  is  to  fall.  In  this  manner  the  boy,  with 
the  two  men  following,  will  prepare  and  cut  down  the  trees,  observing  to 
cut  each  stock  so  that  it  may  be,  as  nearly  as  possible,  about  two  inches 
high  above  the  surface  of  the  ground.  Next  in  order,  there  will  be  required 
another  man  with  an  axe,  whose  duty  is  to  prune  the  branches  from  each 
tree  as  it  is  felled ;  and  the  branches,  again,  as  they  are  cut  ofiT,  are  to  be 
assorted  for  different  purposes,  according  to  the  local  demand.  These  are, 
in  general,  fence-wood,  ton-wood,  fuel,  besom-sprey,  &c. ;  and  the  branches, 
as  they  are  cut  off  and  assorted,  should  be  carried  out  to  the  nearest  road 
in  the  plantation,  and  laid  in  convenient  lots,  each  according  to  its  kind, 
in  order  for  sale :  this  sort  of  work  can,  in  most  cases,  be  performed  by 
women  and  boys.  The  trees,  also,  as  they  are  cleared  from  their  branches, 
should  be  carried  out  to  the  roads,  and  assorted  according  to  their  sizes. 

In  this  way  the  whole  work  of  cutting  down  and  carrying  out  the  trees 
and  their  branches  should  be  performed^  taking  care  that  the  workpeople, 
in  the  act  of  carrying  out  the  wood,  do  not  put  their  feet  upon  the  stocks  ; 
for  by  their  doing  so,  the  bark  would  very  likely  be  broken  from  the  edges, 
which  would  of  course  be  injurious  to  them.  The  work  of  carrying  out  the 
wood  should  therefore  be  carefully  performed ;  and,  in  order  to  see  this 
done,  a  careful  man  should  superintend  it. 

1190.  The  trees  being  all  cut,  and  their  produce  carried  away  from  a 
certain  tract  of  ground,  so  as  there  need  be  no  cause  for  apprehension  of 
danger  to  the  stocks,  another  man  with  a  sharp  adze  will  round  the  edges 
of  each  stock.  In  doing  this,  he  must  attend  to  go  close  down  to  the  sur- 
face of  the  earth  with  the  adze,  taking  with  it  both  bark  and  wood,  sloping 
it  up  neatly  aU  round  to  the  centre  of  the  top  of  the  stock.  He  must,  at 
the  same  time,  be  most  careful  that  the  bark  and  wood  have  the  same 
slope,  for  if  this  is  not  attended  to,  water  may  lodge  upon  the  bark  and 
cause  rot  there.  He  must  also  be  cautious  not  to  separate  the  bark  from 
the  wood. 

1191.  All  the  work  relative  to  which  I  have  now  been  speaking,  ought 
to  be  performed  by  the  proprietors'  own  people,  and  not  let  to  contractors, 
as  is  too  often  done,  to  the  great  hurt  of  the  stocks,  and  consequently  of  the 
future  crop  of  coppice.  Another  serious  obstacle  to  the  welfare  of  coppice- 
nv^oods  in  England  is,  the  bad  practice  that  prevails  of  allowing  purchasers 
of  coppice  plantations  to  cut  it  down  themselves.  Now,  I  beg  to  say  that, 
in  -the  articles  of  sale,  the  proprietors  ought  to  reserve  the  cutting  in  their 
a\^n  hands,  which  would  be  greatly  in  favour  of  their  woodland  property. 
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]  192.  What  I  have  said  above  is  only  applicable  to  those  sorts  of  trees, 
the  wood  of  which  is  not  used  for  powder  charcoal,  nor  the  bark  for  tsiming. 
Of  course,  in  the  cutting  of  the  trees  and  the  preparing  of  the  stocks,  the 
same  rules  are  to  be  observed  in  all  cases.    But  the  oak,  the  bark  of  which 
is  an  important  article,  must  be  stripped  as  the  trees  are  cut  down.    (For 
a  description  of  how  this  work  is  to  be  performed,  see  section  headed 
Stripping  and  drying  of  Bark  used  for  Tanning,)    But  even  in  the  case  of 
stripping,  the  wood  must,  in  the  first  place,  all  be  carried  out  to  the  road 
where  the  operation  is  to  be  performed.     There  is  also  the  birch  wood,  the 
bark  of  which  is  used  for  tanning,  and  the  wood  for  charcoal ;  and  the 
alder,  the  bark  of  which  is  of  no  use,  but  the  wood  requires  to  be  stripped 
before  being  sold  to  the  powder  manufacturers :   the  wood,  after  being 
stripped  of  its  bark,  sells  at  from  206.  to  25a  per  ton,  according  to  demand. 
Hazel  and  mountain  ash  are  also  much  sought  after  by  powder  manu&c- 
turers  :  the  bark  of  these  two  is  useless  ;  but  the  wood  must  be  stripped, 
in  which  state  it  sells  at  the  same  price  as  the  birch  and  alder.    In  all 
cases  of  making  charcoal,  it  is  not  necessary  to  peel  the  wood  for  that 
purpose.     I  have  made  a  considerable  quantity  of  charcoal  for  colour  and 
paint  makers ;  and  as  it  is  not  necessary  that  it  be  of  so  fine  a  quality 
as  when  used  for  gunpowder,  it  is  generally  made  from  wood  with  the 
bark  on. 

1193.  As  many  foresters  may  have  occasion  to  make  charcoal  in  the 
same  manner  as  I  do,  I  shall  here,  for  the  guidance  of  those  into  whose 
hands  this  book  may  fall,  give  my  method  of  proceeding ;  and  as  the  sys- 
tem which  I  practice  is  the  same  as  that  detailed  in  the  JEncydopcsdia 
Britannica,  I  shall  quote  the  description  from  that  work. 

"  The  wood  being  collected  near  the  place  intended  for  the  operation,  and 
cut  into  billets,  generally  about  two  feet  in  length,  the  pits,  or  stacks,  are 
generally  formed  in  this  manner : — A  spot  adapted  to  the  purpose,  of  from 
about  fifteen  to  twenty  feet  in  diameter,  of  a  conical  form,  is  selected,  and, 
being  properly  levelled,  a  large  billet  of  wood,  split  across  at  one  end  and 
pointed  at  the  other,  is  fixed  in  the  centre  of  the  area,  with  its  pointed 
extremity  in  the  earth,  and  two  pieces  of  wood  inserted  through  the  deAs 
of  the  other  end,  forming  four  right  angles.     Against  these  cross-pieces 
four  other  billets  of  wood  are  placed,  one  end  on  the  ground,  and  the  other 
leaning  against  the  angles.     A  number  of  large  and  straight  billets  are 
afterwards  laid  on  the  ground,  to  form  a  floor,  each  being,  as  it  were»  the 
radius  of  the  circular  area.     On  this  floor  a  proper  quantity  of  bmsh  or 
small  wood  is  strewed,  to  fill  up  the  interstices,  when  the  floor  will  be  com- 
plete.   And  in  order  to  keep  the  billets  in  the  same  position  in  which  they 
were  first  arranged,  pegs  or  stumps  are  driven  into  the  ground,  in  the  cir- 
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camference  of  the  circle,  about  a  foot  distant  from  one  another.  Upon  this 
floor  a  stage  is  built,  "with  billets  set  upon  one  end,  somewhat  inclining 
towards  the  central  billet ;  and  on  the  tops  of  these  another  floor  is  laid,  in 
Sk  horizontal  direction,  but  of  shorter  billets,  as  the  whole  is  intended,  when 
finished,  to  form  a  cone.  The  whole  is  then  coated  over  with  turf,  and  the 
surface  generally  plastered  over  with  a  mixture  of  earth  and  sand.  Previous 
to  the  operation  of  setting  fire  to  the  pile,  the  central  billet  in  the  upper 
stage  is  drawn  out,  and  pieces  of  dry  combustible  wood  substituted  in  its 
place,  to  which  the  fire  is  applied.  Great  attention  is  necessary  during  the 
process  in  the  proper  management  of  the  fire,  and  in  immediately  covering 
up  the  apertures  through  which  the  flame  obtrudes  itself,  until  the  opera- 
tion be  concluded,  which  is  generally  effected  in  the  space  of  three  or  four 
days,  according  to  circumstances.  When  the  charcoal  is  thought  to  be 
suflSciently  burned,  which  is  easily  known  from  the  appearance  of  the 
smoke,  and  the  flames  no  longer  issuing  with  impetuosity  through  the 
vents,  all  the  apertures  are  to  be  closed  up  very  carefully  with  a  mixture 
of  earth  and  sand ;  which,  by  excluding  all  access  of  the  external  air,  pre- 
vents the  coal  from  being  any  further  consumed,  and  the  fire  goes  out  of 
itself.  In  this  condition  it  is  suffered  to  remain  till  the  whole  is  sufficiently 
cooled,  when  the  cover  is  removed,  and  the  charcoal  is  taken  away.  If  the 
whole  process  is  skilfully  managed,  the  coals  will  exactly  retain  the  figure 
of  the  pieces  of  wood.  Some  are  said  to  have  been  so  dexterous  as  to  char 
an  arrow,  without  altering  even  the  figure  of  the  feather." 

1194.  It  will  now  be  necessary  to  say  something  as  to  the  management 
of  the  willow  or  osier  beds ;  which,  of  course,  has  not  been  included  in 
what  has  been  stated  with  regard  to  the  other  coppice. 

The  ground  for  this  crop  of  coppice  having  been  trenched,  dunged,  and 
cleaned,  and  the  willows  planted  in  the  manner  formerly  stated,  they  must, 
-whether  intended  for  the  basket-maker  or  cooper,  be  allowed  to  remain  un- 
cut for  two  years,  with  the  view  of  strengthening  the  stocks ;  but  being  cut 
over  at  the  end  of  the  second  year,  the  crop  produced  from  the  stocks  will 
be  ready  for  the  basket-maker  one  year  after ;  that  is  to  say,  one  year's 
growth  is  what  is  used  by  them  ;  if  the  crop  should  be  meant  for  coopers' 
hoops,  growth  of  two  years  will  be  required.    The  best  time  of  the  year 
for  cutting  over  the  willow  is  the  month  of  February.     In  cutting  them 
over  for  the  first  time,  three  buds  should  be  left  from  the  bottom,  and  the 
cut  should  be  made  in  a  sloping  direction ;  but  at  the  after  cuttings,  the 
siioots  should  be  taken  away,  leaving  only  the  swelled  parts  from  whence 
they  issued.    The  willows  as  they  are  cut  should  be  immediately  carried 
ofF  the  ground,  assorted  into  three  sizes,  and  tied  in  bundles  of  two  feet  in 
circumference  within  a  foot  of  the  lower  ends ;  in  which  state  they  are 
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sold.  When  they  stand  two  years  and  are  fit  for  coopers'  hoops,  tliey 
should  be  trimmed  from  any  side  branches,  and  tied  np  in  bundles  of  six 
scores,  in  which  state  they  are  ready  for  sale.  As  soon  as  the  crop  is 
carried  off  the  ground,  it  should  be  dug,  and  in  the  summer  kept  dean 
from  all  weeds. 

1195.  We  shall  now  suppose  that  all  the  trees  which  were  planted  Tiidi 
the  view  of  becoming  coppice- wood,  have  been  cut  over  for  the  first  time, 
in  the  manner  which  has  been  directed  above ;  and  shall  now  follow  the 
progress  a  little  in  the  coppice  state,  which  is  the  end  we  have  in  view  in 
the  present  section. 

If  the  trees  were  all  cut  over  in  the  months  of  February  and  March 
(excepting  the  oak,  which  must  be  cut  in  June,  for  the  sake  of  its  baik), 
the  stocks  will,  by  the  middle  of  June,  have  sent  up  a  large  supply  of  young 
shoots  from  the  collar  all  round.  These  are  termed  coppice  shoots^  of 
whatever  kind  the  tree  may  be.  In  the  autumn  of  the  same  year,  the 
whole  plantation  which  was  thus  cut  over,  will  form  a  coppice  of  one  year's 
growth.  In  England,  where  this  sort  of  forest  cropping  is  more  extensively 
cultivated,  such  a  plantation,  at  the  period  we  are  now  referring  to,  is 
generally  left  entirely  to  nature  ;  but  this  is  by  no  means  the  proper  way 
of  going  to  work  Where  it  is  intended  to  have  valuable  coppice,  such 
plantations  should  have  each  stock  thinned  of  all  superfluous  growths  at  the 
end  of  the  second  or  third  year,  according  to  the  rapidity  and  strength  of 
the  growths  ;  but  in  general,  we  may  say,  that  when  the  poppice  is  of  two 
years*  growth,  each  stock  should  be  thinned  out,  leaving  from  three  to  six 
of  the  best  shoots  upon  each,  according  to  its  strength,  to  bring  them  for- 
ward. This  should  be  done  to  every  sort  of  young  coppice,  excepting  the 
willow,  which  we  do  not  here  take  into  consideration.  Allowing,  then,  Uiat 
the  stocks  in  the  plantation  have  all  been  thinned  at  the  above  period,  and 
the  thinnings,  as  cut  out  from  each  stock,  sold  for  hamper  and  crate  stnfis, 
much  profit  will  be  at  the  time  derived  from  those  thinnings,  without  taking 
into  calculation  the  superior  value  to  be  derived  from  the  future  crop  by 
such  a  method  of  procedure. 

1196.  As  to  the  period  at  which  coppice  plantations  should  be  cut  over, 
no  definite  number  of  years  can  be  stated  as  sufficient  to  bring  them  to  a 
certain  size.  For  example,  taking  the  oak  as  a  standard  in  our  calculatioD, 
in  Herefordshire  oak  coppice  is  as  bulky  at  twelve  or  fourteen  years  as  it  is 
in  Argyleshire  at  twenty-five  years ;  and  this  points  out  that  all  depends 
upon  the  nature  of  the  climate,  the  soil,  and  the  shelter.  Besides,  as  to  the 
time  of  cutting  down  the  crop  of  coppice,  much  depends  upon  the  nature 
of  the  demand  for  the  crop  ;  thus,  in  some  parts  of  England,  where  luuch 
of  the  coppice  is  used  for  hamper,  crate,  and  coopers'  stuff,  it  is  cut  ovo"  at 


GENERAL   COPPICE   PLANTATIONS.  521 

two  and  three  years  of  age  ;  in  other  districts,  where  much  of  it  is  used  for 
hop-poles,  it  is  cut  over  at  four,  five,  and  six  years  old ;  and  in  others,  where 
it  is  used  for  fencing,  and  many  other  country  purposes,  it  is  cut  over  at 
from  ten  to  fifteen  years  of  age.  In  Scotland,  again,  where  oak  coppice  is 
chiefly  grown  for  the  sake  of  bark  and  spoke-wood,  it  is  left  till  it  is  from 
five  to  seven  inches  diameter  at  the  basa  At  whatever  age  coppice  maybe 
cut  over,  the  work  should  be  done  by  the  proprietor's  own  people,  allowing 
the  purchaser  to  dispose  of  the  wood  as  he  pleases,  unless,  indeed,  the  latter 
can  be  properly  bound  to  do  the  work  on  a  right  principle,  and  to  the  satis- 
faction of  the  forester  on  the  place. 

1197.  In  cutting  over  the  coppice,  the  saw  should  in  all  cases  be  used 
where  the  shoots  are  above  four  inches  diameter  at  the  base  ;  but  when 
they  are  of  a  smaller  size,  they  may  very  properly  be  cut  over  with  the 
handbill,  which  should  be  kept  in  a  sharp  state  for  the  purpose.     In  cut- 
ting away  the  shoots,  they  should  be  hewn  closely  in  upon  the  swell  at  the 
base,  and  neatly  rounded  off,  so  as  to  present  no  inequalities  or  roughness 
for  the  lodgment  of  wet.    At  the  same  time,  attention  should  always  be 
given  to  keep  the  centre  of  each  stock  higher  than  the  margin,  in  order  to 
throw  off  the  water  and  preserve  them  in  a  sound  state.     This  can  only  be 
effected  by  the  woodman,  at  every  cutting  of  the  coppice,  dressing  the  stocks 
all  round  close  to  the  earth  ;  taking  care,  however,  not  to  loosen  the  bark 
upon  the  tops  of  the  roots ;  for  if  this  be  done,  rot  will  be  sure  to  take 
place  there ;  nor  should  any  earth  be  allowed  to  be  put  over  the  cut  part, 
as  this  also  would  encourage  rot. 

1 198.  In  the  course  of  time,  when  several  cuttings  have  been  taken  from 
the  same  plantation,  it  invariably  happens,  under  bad  management,  that  the 
stocks  extend  themselves  to  an  extraordinary  size,  spreading  themselves  wide 
in  circumference,  and  becoming  rotten  and  hollow  in  the  centre.    This  state 
of  things  should  be  guarded  against ;  and  under  good  management  it  sel- 
dom takes  place  to  any  great  extent^  at  least  for  a  very  great  number  of 
years.     The  only  way  to  prevent  it  is  by  cutting  close  to  the  old  stocks  at 
every  period  when  cuttings  take  place,  and  being  very  careful  to  smooth 
over  the  whole,  so  as  to  prevent  the  wet  from  making  lodgment  upon  it.   In 
order  to  renew  old  and  worn-out  coppice  plantations,  the  only  sure  and 
efiTectual  way  is  to  replant  ;  and,  indeed,  this  will  be  found  in  the  end  the 
most  profitable  way,  at  least  in  instances  of  extremely  old  coppice-woods. 
In  all  oak  coppice  plantations,  I  find,  from  experience,  that  no  cutting  should 
be  allowed  after  the  1st  of  July — that  is  to  say,  if  a  healthy  growth  of 
young  shoots  is  valued  for  a  future  crop. 

1 199.  I  now  come  to  say  a  little  relative  to  the  value  of  coppice-wood  as 
a  forest  crop.     This,  of  course,  must  in  all  cases  depend  a  great  deal  on  the 
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nature  of  the  soil  and  situation  upon  which  the  stocks  grow,  and.  also  upon 
the  management  they  may  have  received  while  in  their  young  state.  Much 
as  has  been  said  by  some  authors  relative  to  the  great  profits  arising  from 
oak  coppice,  I  have  not  myself  found  this  species  of  crop  n^ly  so  valuable 
to  the  proprietor  as  that  of  rearing  the  plants  to  full  timber  size ;  and  from 
this  circumstance  I  am  led  to  recommend  to  proprietors  the  rearing  of 
timber  plantations  in  preference  to  coppice  ones.  From  the  experience  I 
have  had  in  the  sales  of  oak  coppice,  30s.  per  Scots  acre  is  about  the  aver- 
age  yearly  rent  of  the  land  derivable  from  such  a  crop.  Birch  and  alder 
coppice  I  have  found  to  produce,  at  an  average,  about  22s.  per  acre ;  ash 
coppice,  48s.  per  acre.  Coppice  of  a  general  mixed  character  I  have  never 
found  profitable,  seldom  realising  more  than  15s.  per  acre  per  annum.  The 
above  valuations  are  taken  from  coppice  cut  down  at  periods  between  twenty 
and  thirty  years. 

1200.  In  some  extreme  cases,  I  have  known  oak  coppice,  at  twenty-fire 
years  old,  sell  at  £66  an  acre  ;  and  I  have  seen  alder  and  birch,  at  the  same 
age,  sell  as  high  as  <f  40  :  but  these  must  be  considered  as  extreme  cases, 
and  I  have  oftener  seen  them  sold  at  a  rate  much  more  below  the  avenge 
I  have  given  than  these  are  above.  In  Lancashire,  even  though  there  is  a 
great  demand  for  coppice-wood  stufis  in  Manchester  and  Liverpool,  the  land 
under  such  a  crop  seldom  produces  above  30s.  an  acre  to  the  proprietor, 
while  much  oftener  it  is  from  15s.  to  20s. ;  and  that,  too,  upon  land  which, 
if  put  under  good  forest  management  for  the  cultivation  of  laige  timber, 
would  without  doubt  realise  three  times  the  sum.  Having  witnessed  diis 
state  of  forest  matters  in  England,  I  shall  conclude  this  section  by  pointing 
out  the  manner  in  which  coppice  plantations  might  be  converted  into  pro- 
fitable timber  plantations. 

1201.  In  the  converting  of  any  coppice  plantation  into  one  which  is  to 
be  trained  up  as  timber,  the  sooner  after  the  cutting  of  the  crop  of  cop- 
pice this  is  had  in  view,  the  better.  The  not  having  attended  to  this  point 
is  the  cause  that  several  coppice  plantations,  which  have  of  late  years  been 
turned  into  timber  ones,  have  not  succeeded  according  to  expectation  ;  the 
reason  of  the  failure  being,  that  the  coppice  was  allowed  to  grow  up  in  the 
usual  manner,  and  until  the  usual  period  for  the  cutting  of  it^  befoire  a 
selection  of  proper  shoots  was  made  for  becoming  ultimately  timber.  With 
the  mistaken  view  of  taking  as  nearly  as  possible  a  full  crop  of  coppice 
shoots  from  the  stocks  before  converting  them  into  timber-bearing  ones, 
some  foresters  have  recommended  the  system  of  leaving,  at  the  time  of  cut- 
ting down  the  coppice,  only  as  many  good  shoots  as  will  ultimately  become 
timber  trees  upon  the  ground,  at  distances  from  twenty  to  thirt}'  feet»  and 
advising,  at  the  same  time,  to  allow  all  the  coppice  stocks  cut  over  to  bring 
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forth  another  crop,  while  the  shoots  that  are  left  are  becoming  timber ;  thus 
endeavooring  to  carry  on  both  systems  upon  the  same  piece  of  ground, 
until  those  that  are  meant  to  become  timber  are  large  enough  to  fill  the 
ground  themselves.  Than  this^  no  system  could  be  more  certain  to  frustrate 
the  end  in  view. 

1202.  How  can  the  shoots  of  trees  be  expected  to  succeed  so  as  to  form 
timber,  which  are  for  a  number  of  years  confined  in  a  close  plantation,  and 
all  at  once  suddenly  exposed,  as  is  the  case  when  they  are  chosen  to  stand, 
and  all  the  rest  of  the  shoots  which  formerly  sheltered  them  are  cut  away  ? 
We  might  as  well  expect  a  child  to  grow  up  to  healthy  manhood,  who,  from 
being  closely  confined  in  a  room,  was  at  once  taken  out  and  set  down  upon 
a  bare  moor.  Unreasonable  as  this  system  must  ever  be,  it  is,  notwith^ 
standing,  frequently  practised — of  course,  to  the  sure  failure  of  the  trees  so 
dealt  with.  I  have  seen  this  system  practised  in  England  ;  and,  from  re- 
ceiving such  bad  treatment,  the  trees  were  in  an  unhealthy  state,  while 
the  cause  of  the  imhealthiness  was  not  attributed  to  the  system,  but  to  the 
bad  character  of  the  soil. 

1203.  The  only  sure  way  of  converting  a  coppice  plantation  into  healthy 
standing  timber  is  this : — ^When  the  regular  coppice  has  been  thinned  for 
the  first  time,  say  at  three  years  old,  have  in  view  the  raising  of  a  regular 
portion  of  the  best  of  the  shoots  for  ultimate  timber ;  and  with  this  view, 
thin  out  all  the  weakly  shoots  and  such  as  are  badly  formed,  and  leave  none 
bat  the  choicest,  and  those  rather  thinner  upon  the  stock,  than  if  the  plan- 
tation were  merely  thinned  with  the  intention  of  its  remaining  under  cop- 
pice.   Having  thinned  the  coppice  rather  severely  at  three  years'  standing, 
at  six  years  let  it  receive  another  good  thinning,  by  taking  away  from  each 
stock  the  worst  of  the  shoots,  leaving  none  but  the  best,  and  not  more  at 
that  age  of  these  than  from  four  to  five  upon  the  most  healthy  of  the 
stocks.    At  nine  or  ten  years  of  age  give  another  regular  thinning ;  at 
about  fifteen,  a  fourth  ;  and  at  eighteen  years,  there  should  upon  no  stock 
be  left  more  than  one  shoot,  which  is  designed  to  be  trained  up  as  a  timber 
tree.     After  this  period,  such  a  plantation  may  be  treated  exactly  in  the 
-way  which  has  already  been  directed  for  hardwood  plantations    The  advan- 
tages of  this  system  are  evident.     Pirst,  The  trees  are  trained  up  gradually 
and  naturally,  and  never  sufier  any  check ;  second,  A  better  selection  can 
be  made,  from  there  being  a  continual  choice  of  shoots  at  the  conmiand  of 
the  forester  as  they  grow  up  at  difierent  stages ;  and,  third.  By  this  method 
a£  selecting  and  training  up,  the  plants,  or  trees  as  we  may  term  them,  at 
nearly  twenty  years  old,  will  be  twice  the  size  that  others  would  when 
merely  chosen  from  the  body  of  a  thick  coppice-wood  and  exposed  all  at 
oxLCO  ;  and  by  the  time  that  they  are  thirty  years  old,  they  will  be  three 
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times  as  large,  and  I  may  also  add,  three  times  more  healthy  and  valu- 
able. 

1204.  As  cases  may  occur  where  proprietors  may  wish  to  convert  a  cop- 
pice plantation  of  some  years'  growth  into  a  timber  one,  I  may  state  for 
their  guidance,  that  at  whatever  age  they  may  wish  to  do  this,  they  should 
never  commence  to  cut  down  suddenly,  and  expose  the  shoots  they  wish  to 
rear  up  as  trees.  The  only  sure  way  in  a  case  of  this  kind  is,  to  select  the 
very  best  of  the  shoots  at  proper  distances  from  one  another,  and  have  them 
pruned  and  kept  dear  from  the  other  shoots  upon  the  other  stocks.  Those 
also  should  alone  be  selected  which  appear  to  come  away  &om  ihe  earth, 
and  not  those  which  have  the  appearance  of  coming  away  from  the  collar  of 
the  stock ;  for  such  never  will  come  to  make  good  trees.  As  those  that  are 
made  choice  of  advance  in  size,  give  them  room  gradually,  and  eventually 
a  good  standing  timber  plantation  may  be  formed  in  this  way,  cutting  awaj 
all  the  rejected  shoots  betimes,  in  the  same  manner  as  in  the  case  of  thin- 
ning away  nurses  from  among  young  hardwood  trees  in  any  other  timber 
plantation. 

Upon  many  places  I  have  seen  oak  coppice  shoots,  somewhat  above  forty 
yeard  old,  measuring  forty  feet  high,  and  three  feet  in  circumference  Stc 
feet  from  the  ground. 
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1205.  Plantations  of  the  description  termed  oak  coppice  are  now  so 
common  in  Scotland,  that  there  are  few  landed  estates  of  any  consideraUe 
extent  upon  which  there  is  not  less  or  more  of  them.  In  the  West  High- 
lands there  are  many  extensive  plantations  of  this  kind ;  and  within  dte 
last  thirty  years  many  fine  old  oak  forests  have  been  cut  down  in  the  mid- 
land counties,  which  also  are,  for  the  greater  part,  now  converted  into  plan- 
tations of  this  description — being  trained  up  from  the  young  shoots  whidi 
have  arisen  from  the  stocks  of  the  old  trees  that  were  cut  down.  Seeing, 
then,  that  this  description  of  wood  crop  is  of  some  importance  upon  the 
estates  of  many  landed  proprietors,  it  may  not  be  out  of  place  here  briefly 
to  detail  the  best  modes  of  its  management,  more  particularly  with  the  view 
of  pointing  out  the  most  profitable  manner  of  going  to  work  in  the  convert- 
ing of  old  oak  forest  ground  into  healthy  young  coppice- wood. 

1206.  When  a  plantation  of  old  oak  trees  is  cut  down,  and  when  it  is 
the  intention  of  the  proprietor  to  convert  it  into  a  coppice-wood,  for  the 
purpose  of  raising  a  crop  of  oak  bark  upon  the  ground,  the  work  must  be 
proceeded  with  in  the  following  manner : — Pirst,  the  whole  of  the  wood  of 
the  original  trees,  when  cut  down,  should  be  removed  immediately,  as  also 
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all  the  bark  taken  from  them,  in  order  that  no  damage  may  be  done  to  i3ie 
young  shoots  as  they  arise  from  the  newly-cut  stocks ;  for,  if  the  wood  be 
allowed  to  lie  long  upon  the  ground  after  it  is  cut,  the  youDg  shoots  will 
have  grown  to  a  considerable  height,  and  they,  being  extremely  tender,  will 
be  easily  broken  in  the  act  of  removing  the  wood  at  a  late  period.  In 
order,  therefore,  to  prevent  this  taking  place,  if  the  wood  have  been  sold  to 
any  neutral  person,  say  about  the  1st  of  May,  he  should  be  bound  by  the 
articles  of  sale  to  have  the  whole  of  both  wood  and  bark  removed  by  the 
1st  of  July  at  the  latest.  If  this  be  not  done,  much  loss  will  certainly  be 
sustained  in  the  after-crop  of  the  coppice-wood,  seeing  that  it  is  impossible 
to  remove  heavy  timber  from  the  ground  without  rolling  it  over  the  shoots 
in  their  tender  state. 

This  part  of  the  work  is  always  best  done  by  the  proprietor's  own  ser- 
vants, and  under  the  superintendence  of  an  experienced  forester  ;  because, 
in  such  a  case,  the  people  who  cut  the  wood  are  paid  by  the  proprietor,  and 
being  so,  will  look  more  to  his  interests,  or  at  least  will  attend  more  to  the 
orders  given  them,  than  strangers  from  a  distance  would  do,  whose  only 
interest  is  that  of  getting  the  wood  cut  down  at  as  little  expense  as  possible, 
without  any  regard  to  the  future  value  of  the  plantation.     It  is  also  neces- 
sary to  notice  here,  that  in  cutting  down  any  large  oak  tree,  the  stock  of 
which  is  intended  to  push  up  young  shoots  for  the  formation  of  coppice, 
great  care  is  necessary  to  see  that  the  bark  is  not  injured  below  that  part 
where  the  tree  is  cut  over  ;  for  if  the  bark  be  hurt  and  ruffled  there,  so  as 
to  separate  it  from  the  wood,  moisture  will  be  lodged  between  it  and  the 
wood,  and,  consequently,  rot  at  that  part  will  be  apt  to  take  place.     In 
order  to  prevent  this,  it  is  always  a  good  plan,  previous  to  commencing 
the    operation  of  cutting  down  the  trees,  to  employ  a  cautious,  trust- 
worthy man  to  go  before  the  wood-cutters,  who,  with  a  handbill  and 
wooden  mell,  should  be  instructed  to  cut  the  bark  right  through  to  the 
wood,  in  the  form  of  a  ring  all  round  the  circumference  of  the  tree,  about 
three  inches  above  the  surface  of  the  ground.    This  first  ring  being  cut  all 
round,  another  should  be  made  in  like  manner  about  twelve  inches  higher 
up  on  the  boll  of  the  tree,  when  the  piece  of  bark  situated  between  those 
two  cuts  can  be  removed,  and  the  woodman  made  to  saw  each  tree  across 
exactly  by  the  lower  mark,  or  bottom  of  the  peeled  wood.     This  forms  a 
guide  to  the  men  not  to  injur^  the  lower  part  left  with  the  bark  upon  it,  as 
well  as,  when  any  difficulty  is  experienced  in  bringing  the  tree  down,  avoid- 
ing all  waste  of  bark. 

1 207.  As  soon  as  the  wood  and  bark  have  been  removed,  all  rubbish  and 
useless  underwood  should  be  carefully  cleared  away,  excepting  any  young 
healthy  shoots,  or  young  plants  which  may  be  considered  worth  leaving 
upon  the  ground,  with  the  view  of  their  ultimately  becoming  trees.     And 
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immediately  after  the  ground  has  been  cleared  of  rubbish,  the  stocks  of 
the  old  trees   should  be  dressed  with  the  adze,   in  order  to  cause  the 
young  shoots  to  come  away  as  low  down,  and  as  near  to  the  sni&ce 
of  the  ground,  as  possible.     If  the  young  shoots  of  the  oak,  which  are 
intended  to  grow  up  into  coppice,  be  allowed  to  proceed  from  that  part 
of  the  old  stock  which  rises  two  or  three  inches  above  ground,  these  shoots 
will  always  partake  more  of  the  character  of  branches  than  of  treea^  and 
never  will  make  a  valuable  plantation ;  but  if  made  to  come  away  from 
that  part  of  the  stock  where  the  roots  join  with  the  main  stem,  and  which 
lies  immediately  under  the  surface  of  the  soil,  they  will  partake  of  the 
character  of  trees,  and,  independent  of  the  nourishment  that  they  recdte 
from  the  parent  stock,  will  also  send  out  roots  of  their  own,  and  derive 
nourishment  from  the  common  earth,  and  form  pretty  large  trees,  if  deaiied 
Now,  in  order  to  cause  the  young  shoots  to  issue  from  this  point,  the  long 
grass  should  be  aU  cleared  away  round  the  stock,  and  itself  dressed  off  with 
an  adze.    In  executing  this,  care  must  be  taken  that  the  part  where  the 
roots  issue  from  the  main  stem  be  not  injured ;  but  supposing  that  three 
inches  of  wood  have  been  left  above  ground  upon  the  stock,  the  workman 
should  commence  by  levelling  his  tool  upon  it  fuUy  two  inches  down  upcm 
the  wood,  and  hew  off  this  part  aU  round,  gradually  lessening  the  depth  of 
his  cut  as  he  nears  the  centre  or  crown  of  the  stock,  which  is  left  imtonchad, 
thus  leaving  a  fall  from  the  centre  to  the  circumference  of  fully  two  inches, 
and  forming  a  convex  crown.     This  form  prevents  the  lodgement  of  moist- 
ure, as  well  as  causes  the  young  shoots  to  come  away  as  near  to  the  earth 
as  possible,  which  should  always  be  aimed  at ;  and  in  this  manner  every 
stock  which  may  be  intended  for  the  rearing  up  of  coppice-wood  should  be 
managed    The  sooner  the  operation  is  done  after  the  trees  are  cut»  the 
greater  is  the  hope  of  a  good  crop  of  healthy  shoots :  the  forester,  there- 
fore,  ought  not  to  delay  this  until  all  the  other  work  of  clearing  away  the 
trees  and  rubbish  be  finished.     The  whole  ought,  indeed,  to  be  gone  on 
with  according  to  the  time  that  I  have  above  stated,  but  still  the  whole 
may  be  proceeding  simultaneously.     My  way  of  proceeding  with  work  of 
this  kind  is : — I  have  a  party  of  men  with  horses  and  carts,  who  begin 
upon  one  side  of  the  ground,  and  clear  away  all  the  valuable  wood  as  they 
proceed,  which  is  delivered  to  the  sawyer  or  otherwise  as  the  case  may  be. 
Immediately  following  this  first  party  I  have  a  second,  consisting  of  women 
and  boys,  headed  by  a  man  to  superintend  them,  who  gather  up  all  the 
rubbish  that  is  left  by  the  men  with  the  carts,  and  carry  it  to  convenieiit 
openings,  and  bum  it  at  once,  unless  some  other  more  valuable  use  can  be 
made  of  it.    The  ground  being  cleared  by  this  second  party,  I  have  a  man, 
or  men  if  the  grounds  be  extensive,  following  them  dressing  the  stocks  in 


MANAGEMENT   OP   OAK   COPPICE.  527 

the  way  described ;  and  in  this  manner  the  whole  work  can  be  made  to  go 
on  at  once  without  losing  any  time. 

1208.  If  the  stocks  of  the  old  trees  which  were  cut  down  are  not  numer- 
ous upon  the  ground,  as  is  more  than  likely  to  be  the  case  if  the  trees  were 
of  any  considerable  age,  there  will  not  be  enough  for  a  permanent  crop 
upon  the  ground.  If,  for  instance,  they  were  eighty  years  old,  there  will 
not  be  more  than  one  hundred  trees  to  the  acre,  making  them  about  twenty 
feet  one  from  another.  Now,  to  have  a  piece  of  forest  ground  with  that 
number  o^  stocks  upon  it  to  the  acre,  would  never  pay  the  proprietor  the 
common  rent  of  his  land :  therefore,  in  order  to  take  advantage  of  the 
ground  forming  the  vacant  spaces  between  the  stocks,  and  to  make  the 
whole  pay  ultimately  as  any  other  plantation  would  do,  the  ground  should 
be  properly  drained  wherever  found  necessary,  and  a  crop  of  young  oak 
trees  planted  all  over  it  wherever  there  is  room.  In  this  case,  the  young 
oaks  which  may  be  put  in,  together  with  the  old  stocks,  may  be  made  to 
stand,  as  nearly  as  possible,  eight  feet  apart  All  the  intermediate  spaces 
between  them  should  be  filled  up  with  larches,  so  as  to  make  the  trees  over 
the  whole  plantation  stand  about  four  feet  one  from  another ;  that  is,  tak- 
ing the  old  stocks  into  account  also. 

By  filling  up  the  ground  in  this  manner,  the  old  stocks  will  ultimately 
become  of  more  value  than  if  they  had  been  left  in  an  exposed  state;  while, 
from  their  growing  more  rapidly  than  the  young  trees,  they  will  produce 
shelter  to  the  latter  in  their  young  state;  so  that,  putting  the  whole 
together,  a  plantation  of  this  kind  grows  more  rapidly  than  one  altogether 
planted  with  young  trees. 

1209.  When  the  young  shoots  from  the  old  stocks  have  been  allowed  to 
grow  undisturbed  for  two  years,  they  should  then  be  carefully  looked  over, 
and  all  small  ones  removed,  leaving  the  strongest,  all  round  the  circumfer- 
ence, not  closer  than  six  inches  one  from  another.  These  again  should  be 
left  for  other  two  years,  when  a  second  and  final  thinning  should  be  made, 
choosing  the  strongest  and  healthiest  shoots  to  remain,  and  in  no  case 
leaving  more  than  six  shoots  to  stand  as  a  permanent  crop  upon  any  indivi- 
dual stock,  or  fewer  still  if  the  health  and  strength  of  the  parent  require  it. 

1210.  I  am  aware  that  many  foresters  are  in  the  habit  of  not  thinning 
the  shoots  from  their  oak  stoles  at  all,  until  they  have  attained  a  large  size, 
TFhen  they  thin  them  out  and  strip  the  bark  from  them,  supposing  that  by 
this  system  there  is  a  gain  from  the  sale  of  the  young  bark  produced.  I 
entirely  dissent  from  this  system  of  management ;  for,  when  the  shoots  are 
thinned  out  as  I  have  advised,  they  very  quickly  attain  a  large  size ; 
Trhereas,  when  they  are  not  thinned  out  until  a  late  period  of  their  growth, 
the  shoots  become  stunted,  and  shortly  indicate  a  want  of  vigour  in  their 
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constitution  ;  consequently,  at  the  end  ot  a  given  number  of  years,  instead 
of  aji  advantage  being  gained  by  letting  the  shoots  grow  up  until  they  are 
fit  for  stripping,  there  is  a  decided  loss.  I  have  compared  two  plantations 
which  were  managed  upon  these  two  different  systems,  and  found  the  one 
managed  upon  that  which  I  have  recommended,  at  the  end  of  twenty  years^ 
worth  nearly  a  half  more  than  the  one  managed  upon  the  opposite  systenL 

1211.  When  the  young  shoots  have  received  their  second  course  of 
thinning,  as  has  been  pointed  out,  they  should  at  the  same  time  reeeiye  a 
judicious  pruning,  in  the  same  manner  as  has  already  been  recommended 
for  the  pruning  of  young  oak  trees.  The  larch,  as  they  grow  up,  should  be 
thinned  away  by  degrees,  in  order  to  give  room  to  the  oaks  as  they  advance, 
whether  to  relieve  the  shoots  from  the  old  stocks  or  the  young  trees ;  and 
in  every  respect  this  thinning  of  the  larch  should  be  done  as  has  already 
been  recommended  for  the  management  of  oak  plantations  generally. 

1212.  Seeing  that  the  value  of  oak  bark  has  fallen  so  much  during  the 
last  twenty  years,  I  do  not  consider  the  growing  of  oak  coppice  so  profitable 
as  it  has  been.     About  thirty  years  ago  the  price  of  oak  bark  was  i?16 
per  ton,  while  in  1859  the  highest  price  we  could  obtain  was  £8  ;  making 
its  value  at  the  present  time  only  one-half  of  what  it  was  thirty  years  ago, 
and  consequently  reducing  the  value  of  oak  coppice  plantations  in  the  same 
ratio.     On  this  account,  I  think  that  proprietoi*s  should  not,  at  the  present 
time,  rear  up  oak  plantations  with  the  intention  of  converting  them  into 
coppice,  as  has  in  many  instances  been  done  of  late.     I  have  seen  planta- 
tions of  healthy  oak  trees,  about  thirty-five  years  of  age,  cut  dovni  for  the 
sake  of  the  bark  they  produced,  and  with  the  view  of  converting  them  into 
coppice-wood,  so  as  to  have  a  crop  of  bark  every  twenty-five  years  after- 
wards.    Now,  had  those  trees,  which  were  cut  down  at  thirty-fiye  years  oC 
age,  been  allowed  to  grow  for  other  forty  or  fifty  years,  they  would,  of 
course,  have  attained  their  full  magnitude^  and  been  worth  to  the  proprietor, 
at  the  end  of  that  period,  more  than  three  times  the  money  that  he  conld 
get  as  the  produce  of  the  same  plants  if  cut  down  and  disposed  of  in  the 
form  of  coppice- wood,  at  periods  of  twenty-five  or  thirty  years. 

1213.  The  safest  and  best  plan,  with  regard  to  all  plantations^  is»  to 
allow  the  trees  to  attain  their  full  magnitude  in  the  usual  way,  when  the 
timber  will  in  all  cases  find  a  ready  market,  and  at  a  fair  prica  No  doubly 
where  old  plantations  are  cut  down,  it  is  right  and  proper  that  the  stocb 
of  them  should  be  converted  into  coppice-wood  ;  for  this  is  taking  advan- 
tage of  growths  which  can  be  converted  to  use,  and  which  would  otherwise 
be  lost ;  but  to  raise  up  trees  to  a  certain  age,  and  then  cut  them  down 
prematurely  for  the  sake  of  their  bark,  is,  at  best,  an  enormous  loss  to  the 
proprietor,  as  well  as  to  the  country  in  general 
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SECTION  ni. THE  STRIPPING  AND  DKYING  OP  BARK  USED  FOR  TANNING. 

1214.  The  stripping  and  diying  of  baxk  used  for  tanning  being  a  part 
of  forest  operations  in  whicli  an  inexperienced  person  may  be  the  cause  of 
much  loss  to  his  employer  through  bad  manageident,  I  have  considered  it 
right  to  devote  the  present  section  to  giving  some  information  relative 
thereto ;  and  in  this  1  shall  merely  detail  the  method  by  which  I  am  in 
the  habit  of  doing  the  work 

1215.  There  are,  properly  speaking,  only  three  sorts  of  wood,  the  bark 
of  which  is  now  used  for  tanning  purposes-namely,  the  oak,  the  larch, 
and  the  birch.  About  forty  years  ago,  when  the  demand  for  bark  was  very 
great,  I  have  seen  saugh,  chestnut,  and  mountain  ash  all  stripped,  and  the 
bark  sold  to  the  tanners  ;  but  now  that  there  is  a  large  supply  of  oak  bark 
imported  into  this  country  from  the  Continent,  tanners  will  not  use  these, 
seeing  they  can  get  plenty  of  good  oak  bark  at  a  very  moderate  rate  ;  and 
it  is  in  consequence  of  this  large  supply  from  the  Continent  that  the  price 
of  bark  has  fallen  so  much. 

1216.  To  illustrate  the  method  of  stripping  and  drying  the  bark,  we 
shall  now  suppose  that  we  have  to  commence  operations  of  this  nature 
upon  a  crop  of  oak  coppice  of  considerable  extent  We  shall  further  sup- 
pose that  this  plantation  of  oak  has  been  trained  up  for  some  time  with 
the  view  of  becoming  a  timber  plantation  ultimately ;  that  the  shoots  or 
trees  are  about  twenty-five  years  old  from  the  stock;  and  that,  at  the 
thinning  which  we  are  now  referring  to,  there  is  only  intended  to  be  one 
left  from  each  stock. 

1217.  A  few  days  before  commencing  the  cutting  and  stripping,  the 
forester  will  go  through  the  plantation  himself,  and  mark  all  the  shoots  he 
intends  shall  be  taken  away.  This  I  advise  him  to  do,  in  order  that  he 
may  have  time  and  leisure  to  mark  quietly  by  himself;  because,  if  the  plan- 
tation be  extensive,  and  many  hands  employed,  he  will  find  enough  to  do, 
Tvheh  the  people  have  begun,  to  keep  them  properly  at  their  several  employ- 
ments, without  marking.  Where  many  hands  are  to  be  employed,  there- 
fore, the  forester  should  have  aU  his  trees  marked  previous  to  beginning  to 
cut  and  strip,  by  which  means  he  wiU  be  enabled  to  give  his  undivided 
attention  to  the  conducting  of  the  workpeople.  We  shall  suppose  that 
the  business  of  marking  the  trees  which  are  to  be  taken  out  has  been 
despatched  according  to  the  rules  already  laid  down  in  another  part  of 
tliis  book.  He  will  next  consider  as  to  the  number  of  people  he  will  have 
to  employ  in  order  to  have  the  work  done  within  a  given  time ;  and  this 
of  course  must  be  regulated  by  the  forester's  own  views  as  to  the  time  he 

2  L 
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has  on  hand.  But  as  an  inexperienced  forester  may  find  some  difficulty  in 
arriving  at  something  like  accuracy  as  to  the  time  it  may  take  him  to  have 
his  work  of  stripping  done,  I  shall  here  give  him  for  his  guidance  the  rule 
by  which  I  myself  determine  this. 

1218.  When  I  wish  to  know,  as  nearly  as  possible,  the  weight  of  bark 
that  I  am  likely  to  have  fFom  a  plantation,  I  first  take  three  of  the  shoots 
or  trees  which  are  to  be  cut — say  of  three  different  sizes— one  of  medium 
small  size,  one  of  a  middle  si^e,  and  one  of  a  medium  large  size.  These 
three  trees  I  get  stripped,  including  the  branches  upon  them ;  and  suppos- 
ing the  bark  taken  off  the  three  weighs  39  lb.,  this  gives  13  lb.  as  an  aver- 
age of  the  raw  bark  which  may  be  expected  from  each  tree  to  be  cut 
Having  ascertained  thus  far,  the  next  thing  is  to  find  the  number  of  trees 
to  be  cut  in  the  plantation.  This  of  course  the  forester  ought  to  know  by 
the  act  of  marking  them ;  and  this  he  may  keep  in  view  as  he  proceeds 
with  the  marking.  Supposing,  then,  that  he  numbers  7466  in  all  to  be 
taken  out,  then,  if  we  assume  that  the  raw  bark  in  drying  loses  about  one- 
third  of  its  weight — ^this  being  my  principle  of  calculation — ^we  have  only 
about  8^  lb.  instead  of  13  lb.  as  the  weight  of  bark  off  each  tree  when 
dried ;  and  multiplying  7466,  the  number  of  trees  to  be  cut,  by  8J,  the 
number  of  pounds  of  bark  supposed  to  be  taken  from  each  tree,  we  have  in 
all  61,594  lb.,  or  27  tons.  From  the  above  method  of  calculation,  the 
forester  may  come  very  near  the  truth;  and  I  generally  myself  come  within 
5  per  cent  of  the  truth  by  going  to  work  in  this  way.  Having  ascertained 
that  27  tons  of  bark  are  likely  to  be  taken  from  the  plantation,  the  next 
point  is  to  iiscertain  what  number  of  people  will  be  required  to  strip  this 
in  27  days,  to  which  we  shall  suppose  the  forester  is  obliged  to  confine 
himself: — 

1219.  By  calculations  made  from  cases  of  stripping  bark  of  the  age 
stated  above,  I  find  that,  in  order  to  strip  one  ton  of  bark  in  the  day,  and 
carry  out  the  wood  as  it  is  cut  to  the  roads,  a  distance  of  one  hundred 
yards,  where  it  is  to  be  stripped,  the  following  workpeople  are  required : — 

Two  cutters,  at  28.  6d.  per  day, 

Two  pruners  of  trees,  at  28.  per  day,    . 

Four  subpruners,  or  lads,  pruning  branches  for  strippers, 

at  Is.  6d.  per  day,  .... 

Three  men  carrying  trees,  at  28.  per  day, 
Three  boys  carrying  branches,  at  Is.  per  day,  . 
One  man  putting  up  stages  and  attending  to  bark  on 

them,  at  2s.  per  day,        .... 
One  boy  carrying  bark  to  stages,  at  Is.  per  day, 
Twenty  women  and  boys  stripping,  at  Is.  each  per  day, 

Cost  per  ton,  ... 


£0 

5 

0 

0 

4 

0 

0 

6 

0 

0 

6 

0 

0 

3 

0 

0 

2 

0 

0 

1 

O 

1 

0 

0 

£2 

7 

0 
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1220.  In  order,,  then,  to  cut  and  strip  the  number  of  trees  above  men- 
tioned, in  the  space  of  twenty-seven  days,  thirty-six  people  will  be  required, 
as  above  stated ;  and  these  the  forester  ought  to  have  in  readiness,  by  a 
previous  appointment,  to  meet  him  at  the  given  time  and  placa  Before 
bringing  the  strippers  to  the  ground,  the  forester  should  attend  to  have  the 
cuUers,  pruners^  and  svhpruners  employed  during  the  afternoon  of  the 
previous  day,  in  order  to  have  a  supply  of  wood  ready  for  operation  when 
the  women  and  boys  arrive ;  for  if  this  be  not  attended  to,  a  great  deal  of 
time  will  be  lost,  from  the  strippers  all  having  to  wait  till  wood  is  cut  and 
carried  out  for  them.  We  will  suppose  that  the  two  cutters  have  been 
engaged  upon  the  afternoon  of  Monday,  as  also  the  two  pruners,  with  the 
four  subpruners,  and  that  there  is  a  supply  of  wood  ready  for  the  strippers 
commencing  with  upon  the  morning  of  Tuesday. 

Before  stating  the  manner  in  which  the  women,  or  people  who  are  em- 
ployed for  stripping  the  bark,  are  to  be  set  to  work,  it  will  be  proper  to 
begin  with  the  cutting  of  the  trees,  and  then  go  on  progressively  with 
each  department  in  its  own  place,  according  to  the  regular  course  of  the 
work. 

1221.  Let  the  two  men  who  are  engaged  for  the  purpose  of  cutting 
down  the  trees  proceed  each  to  a  separate  stock,  and  with  his  axe  cut  down 
each  shoot  upon  the  stock  having  a  mark  upon  it.    But  if  any  of  the  shoots 
or  trees  are  of  a  size  about  or  over  six  inches  diameter  at  bottom,  they 
will  require  to  join  together,  and  cut  them  down  with  the  cross-cutting 
saw,  observing,  in  either  case,  to  cut  each  tree  down  to  the  surface  of  the 
earth  as  nearly  as  possible,  paying  particular  attention  not  to  do  any  injury 
to  the  bottom  of  that  shoot  which  is  left  in  order  to  become  the  future  tr^e. 
In  this  way  they  will  proceed  from  stock  to  stock  in  regular  course,  cutting 
every  shoot  having  a  mark  upon  it  in  their  way  ;  and  as  the  marks  ought 
to  be  all  made  on  one  side,  and  facing  one  way,  they  will  have  no  difficulty 
in  quickly  finding  them  out     Another  point  which  these  men  ought  par- 
ticularly to  attend  to,  is  to  see  that  none  falls  upon  the  sihoots  which  are 
to  stand,  they  always  endeavouring  to  lay  them  over  in  an  open  part.     In 
this  manner  the  two  men  will  continue  to  cut  down  the  trees,  paying 
no  attention  to  the  pruning  of  any  of  them  after  they  are  fallen,  their 
particular  charge  being  merely  that  of  properly  cutting  down  the  trees 
marked;  and  that  the  forester  ought  to  see  done  in  a  clean,  workman- 
like manner. 

1222.  As  the  trees  are  cut  and  laid  down  by  the  two  men  as  already 
stated,  they  should  be  followed  in  dose  succession  by  other  two  men,  who 
Tnay  be  of  an  inferior  cast  as  workmen,  as  their  duty  is  not  of  so  important 
a  nature.    Their  duty  is  to  prune,  or,  as  it  is  technically  called,  to  snead 
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the  trees  of  their  branches  as  they  are  felled ;  and  in  cutting  the  branches 
from  the  trees,  they  must  be  instructed  to  cut  them  oflf  in  such  a  clean 
manner  as  not  to  destroy  the  bark  upon  the  main  stem  of  the  trea  That 
they  may  do  this  the  more  readily,  they  should  be  furnished  with  axes 
of  a  lighter  description  than  the  common  wood-cutting  axes.  If  the  wood- 
cutters lay  down  the  trees  with  the  axe,  each  working  separately  by  himsdf, 
then  each  will  be  followed  by  one  pruner  ;  but  if  they  use  the  saw,  both 
working  together,  the  two  pruners  will  follow  them  accordingly,  each  taking 
a  tree  to  himself  in  turn,  clearing  it  of  all  its  branches,  and  cutting  off  the 
top  of  the  tree  where  it  is  from  two  to  three  inches  in  diameter,  leaving 
the  trees  and  their  branches  lying  as  they  were  cut ;  and  these  will  again 
be  taken  up  by  another  party  coming  behind  them. 

1223.  Immediately  behind  the  two  last-mentioned  men,  four  young  lads 

will  follow,  each  having  a  handbill  in  his  hand 
^'*-  ^'^  (see  Fig.  133),  which  is  kept  sharp  both  on  the 

curved  side,  a,  and  upon  the  straight  face,  b.   With 
an  instrument  of  this  description  in  the  right  hand, 
each  lad  will  take  up  a  branch  in  the  left,  by  Ae 
thick  end,  and  with  the  handbill  prune  off  all  the  smaller  branches ;  and 
those  branches  which  they  thus  cut  off  may  be  subpruned  again,  if  they  are 
of  a  size  equal  to  the  middle  finger  of  a  man's  hand  :  in  short,  it  must  be 
the  duty  of  these  four  lads  to  prune  out  all  the  branches  down  to  the  sixe 
mentioned.     As  they  prune  them  out,  the  lads  must  be  careful  to  put 
them  into  bundles  in  a  regular  manner,  that  they  may  be  readily  lifted 
and  carried  out  of  the  wood  by  another  party  behind  them.     It  will  be 
the  duty  of  the  forester  to  see  that  these  lads  do  not  pass  over  any  of 
the  branches ;  for  this  they  are  very  apt  to  do,  in  order  to  keep  up  with 
the  men  in  front ;  and  if  such  omissions  are  once  allowed  to  slip,  Uiey 
will,  as  young  lads  are  very  apt  to  do,  put  off  their  time,  and  still  keep  up 
with  the  men  in  front.     It  must,  therefore,  be  particularly  seen  to,  thai 
they  do  not  pass  over  the  branches,  and  thereby  lose  a  considerable  por- 
tion of  bark.    Young  lads  performing  this  operation  are  generally  termed 
subpruners, 

1224  After  the  three  parties  above  mentioned  are  well  begun,  another 
party  of  three  men  and  three  boys  will  commence  to  cany  out  the  i?rood, 
the  trees  and  branches,  namely,  as  they  have  been  prepared  by  the  forgoing 
parties,  and  lay  them  down  along  the  nearest  road  in  the  wood,  in  order  to 
their  being  stripped.  In  carrying  out  the  wood  which  has  been  cut,  the 
three  men  will  carry  out  the  trees,  two  of  them  carrying  the  heaviest  upon 
their  shoulders,  and  another  the  lighter  ones  by  himself,  while  the  three 
boys  cany  out  all  the  branches  as  they  are  pruned  and  collected  into  heaps 
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by  the  subpmners.  In  this  way  the  whole  of  the  trees  marked  are  to  be 
cut  down,  pruned,  and  their  branches  subpnined,  and  carried  out  to  the 
nearest  road,  in  order  for  stripping ;  the  one  party  following  the  other  in 
regular  succession,  clearing  the  wood  as  they  pass  along. 

1225.  In  laying  down  the  trees  and  branches  in  order  for  stripping  upon 
the  roads,  the  carriers  must  attend  to  divide  them  in  such  a  manner  as  to 
accommodate  the  number  of  people  who  are  to  be  employed  in  stripping. 
Thus,  in  the  present  case,  where  twenty  people  are  supposed  to  be  engaged 
in  the  latter,  one-third  of  that  number  will  be  sufficient  for  the  stripping 
of  the  trees  as  they  are  brought  out,  while  two-thirds  will  be  required  for 
that  of  the  hranckea.  The  forester  will,  therefore,  cause  the  carriers  to  lay 
down  the  trees  in  three  divisions  along  the  side  of  the  road  (not  across  it), 
and  at  each  of  these  three  divisions  two  people  will  be  employed,  it  requir- 
ing two  people  to  strip  the  trees  to  advantage  ;  and  thus  one-third  of  the 
people — ^namely,  six — will  be  engaged  in  the  stripping  of  the  larger  wood 
The  other  fourteen  people,  again,  will  be  engaged  in  the  stripping  of  the 
smaller  wood ;  therefore,  fourteen  heaps  or  divisions  of  small  wood  must 
be  laid  down  for  them,  so  that  each  person  may  have  his  or  her  own  heap 
to  work  on.  By  going  to  work  in  this  manner,  it  will  be  at  once  seen  by 
the  forester  who  works  to  advantage,  and  who  does  not ;  for  if  a  number 
of  people  were  set  to  the  stripping  of  one  heap  or  compartment  of  sticks, 
the  forester  could  not  so  easily  detect  a  bad  hand  from  a  good  one.  This 
is  a  point  that  every  forester  engaged  in  the  stripping  of  bark  should  direct 
his  attention  to,  to  deal  out  his  work  so  as  to  be  able  to  detect  a  lazy  from 
an  active  worker,  and  he  ought  in  all  cases  to  reward  them  accordingly. 
Every  one  who  has  had  experience  in  the  stripping  of  wood,  where  a  num- 
ber of  strangers  are  brought  together,  will  coincide  in  what  I  have  here 
stated. 

1226.  The  wood  for  stripping  being  laid  down  along  the  side  of  the  road 
as  has  been  described,  it  will  be  necessary  for 

the  stripping  of  the  trees  to  have  a  pair  of  what  ^^-  ^^• 

are  termed  horses,  erected  at  each  of  the  three 
heaps.  (See  Fig.  134.)  This  is  simply  done 
by  driving  two  strong  stakes,  of  about  three 
inches  in  diameter,  into  the  ground,  as  repre- 
sented in  the  figure.  Two  of  these  are  put 
up  alongside  the  trees  to  be  stripped,  about 
eight  or  ten  feet  apart  from  each  other,  and 
they  may  stand  thirty  inches  high.    They  are 

used  to  lay  the  ends  of  the  small  trees  upon,  as  at  a,  by  which  means  the 
operators  can  the  more  readily  get  the  bark  taken  from  the  trees  so  placed, 
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without  roUing  them  about  upon  the  ground.  These  being  prepared  by 
some  of  the  men  previous  to  the  women  having  arrived  for  stripping,  the 
next  thing  is  to  have  them  brought  forward  to  the  ground. 

1 227.  On  the  arrival  of  the  strippers,  the  forester  will  have  in  readiness 

for  each  a  small  mell,  of  the  form  represented  bj 
Fig.  135^  the  head  of  which  must  be  made  of  a 
piece  of  good  ash  wood,  but  the  handle  of  Scots 
pine,  as  it  is  more  soft  and  cool  for  the  hands 
than  any  other  sort  of  wood.  The  flat  part  of 
^  these  mells,  a,  is  for  beating  the  bark  upon  the 

wood  till  it  separates  easily  from  it,  when  such  an  operation  is  found  neces- 
sary, and  the  sharp  part,  6,  is  for  cutting  up  the  bark,  so  as  to  open  it  foi 
the  purpose  of  introducing  the  stripping  chisel,  another  little  instnunent 
which  every  stripper  must  have  in  hand,  and  which  must  also  be  provided 
by  the  forester  for  them :  it  is  represented  by  Fig.  136.  The  mell  may 
be  made  about  four  inches  square  on  the  flat  part  a,  and  aboot 
'^'  '  six  inches  deep  from  a  to  6,  the  handle  c  being  about  ten  inches 
in  length.  The  chisel  should  be  made  of  good  iron,  three  inch^ 
by  two  and  a  half  in  the  face  a,  and  the  hose  6  may  be  about 
four  inches  in  length ;  while  the  handle  c,  which  is  of  wood,  may 
be  about  eight  inches  long.  Those  who  are  occupied  in  stripping 
the  small  wood,  should  be  provided^  in  addition,  with  a  stone  from 
eight  to  ten  inches  square  on  the  top,  and  about  six  inches  deep, 
and  as  smooth  as  possible  on  the  one  side.  Such  stones  maybe 
got  from  any  old  dyke  in  the  neighbourhood  of  the  plantation,  or 
in  the  bed  of  any  small  watercourse  near  at  hand. 

1 228.  We  shall  now  suppose  that  all  the  people  who  are  to  be  engaged 
in  the  stripping  of  the  wood  are  in  readiness  to  begin,  with  the  tools 
described  above  ;  and  we  shall  also  suppose  that  they  are  all  strangers  to 
the  work,  and  have  to  be  instructed  in  it  by  the  forester  before  they  can 
make  a  beginning.  First,  then,  the  forester  will  pick  out  six  of  the  stoutest 
from  among  the  others,  whether  these  may  be  women  or  young  stout  lads, 
and  set  them  to  the  stripping  of  the  trees ;  that  is,  two  to  each  lot,  as  was 
formerly  mentioned  when  speaking  of  the  manner  of  laying  out  the  trees 
upon  the  road.  He  will  cause  them  to  lift,  first,  the  heavy  end  of  one  of  , 
the  trees  upon  one  of  the  wood  horses  prepared  for  the  purpose,  and  then 
the  small  end  upon  the  other.  When  this  is  done,  one  of  them  will  take  a 
handbill,  of  the  description  shown  in  Fig.  133,  and  with  it  cut  the  bait 
right  round  the  tree,  into  lengths  of  about  three  feet^  beginning  at  the 
thick  end.  This  being  done  from  end  to  end  of  the  tree,  dividing  the  baik 
upon  it  into  lengths  of  about  three  feet,  he  then,  with  the  same  instrument^ 
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cuts  it  longitadinally,  from  the  one  end  to  the  other — the  bark  thus  bein^ 
divided  as  shown  in  Fig.  137,  6  6  representing  the  transverse  cuts,  and 
a  a  the  longitudinal  cut  Now  in  order  that  while  the  one  person  is 
engaged  in  cut^ 

ting  the  bark  in  ^^-  ^^^• 

the  manner  de- 
scribed, the  other 
may  not  be  idle, 

he  will,  with  his  mell,  using  the  flat  end,  beat  the  surface  of  the  bark  upon 

the  tree  all  round — ^but  very  softly  and  slightly — ^beginning  at  the  thick  end, 

and  following  his  neighbour  in  regular  course.     This  beating  of  the  bark 

must  on  no  account  be  done  in  a  rough  or  heavy  manner,  for  such  a  course 

would  injure  its  colour  when  dried  ;  but  regularly,  so  as  to  cause  the  bark 

to  start  from  the  wood.    The  thinner  the  bark  is,  the  less  beating  will  be 

required ;  in  fact,  it  is  better  not  to  beat  at  all,  unless  the  bark  is  very 

strong,  and  somewhat  difficult  to  raise  from  the  wood ;  consequently,  at  the 

bottom  of  the  tree,  and  upwards  to  the  middle,  a  gentle  stroke  of  the  mell 

may  be  required ;  but  as  the  bark  becomes  thinner  from  about  the  middle 

of  the  tree  upwards,  a  still  more  gentle  beating  will  do,  or  none  at  all,  if 

the  bark  wiU  rise  with  the  chisel     All  this  the  people  who  are  employed 

should  be  made  aware  of ;  as  the  more  knowledge  the  people  have  of  the 

real  nature  of  the  work,  the  more  profitable  they  are  as  workmen.    As  soon 

as  the  person  has  got  the  bark  cut  into  lengths  in  the  manner  described, 

he  will  put  aside  the  handbill  and  take  his  chisel,  and  with  it  he  will  follow 

his  neighbour,  and  separate  the  bark  from  the  wood,  taking  it  off  in  pieces 

corresponding  to  the  cuts  he  made  with  the  bill ;  and  as  he  takes  off  each 

piece,  he  will  lay  it  carefully  and  regularly  to  one  side,  so  that  it  may  not 

be  in  the  way  of  the  work  in  general    In  this  way  the  one  wiU  follow  the 

other  in  close  succession  ;  and  as  soon  as  one  tree  is  stripped  of  its  bark, 

they  will  join  in  removing  it  to  one  side,  and  putting  a  fresh  tree  upon  the 

horses ;  always  observing  to  lay  the  stripped  wood  to  the  opposite  side  from 

the  unstripped,  as  this  will  prevent  confusion. 

1229.  We  shall  now  suppose  that  the  forester  has  shown  the  parties  who 
are  to  strip  the  larger  portion  of  the  wood,  how  to  proceed.  It  now 
remains  for  him  to  direct  those  who  are  to  strip  the  smaller  wood.  In 
order  to  this,  the  best  method  is  for  the  forester  to  show  them  himself  by 
his  own  example;  He  will  therefore  call  them  all  round  him^  and  make 
them  observe  how  he  performs  the  work.  He  sits  down  upon  the  ground, 
keeping  the  bundle  of  small  wood  to  be  stripped  upon  his  left  side,  and 
placing  the  stone  upon  the  groimd  dose  by  his  left  side  also,  with  the 
smoothest  side  uppermost.     He  will  next  take  an  oak  branch  in  his  left 
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hand  from  tbe  bundle  to  be  stripped,  and  lay  the  thick  end  of  it  upon  the 
flat  stone,  and  with  the  flat  part  of  the  mell  he  will  beat  pretty  firmly  till 
the  bark  opens  from  the  wood,  doing  this  from  the  one  end  to  the  other 
before  laying  down  his  mell.  As  soon  as  he  has  thus  opened  the  bark  from 
the  one  end  to  the  other,  he  will  lay  it  down  by  his  right  side,  and  com- 
mence at  the  thick  end  of  the  stick,  and  take  it  off  in  as  long  lengths  as 
possible  ;  that  is  to  say,  have  as  few  small  pieces  as  possible,  because  they 
are  very  apt  to  be  lost.  If  the  bark  wiU  not  separate  easDy  when  laid  hold 
of  with  the  hand,  he  will  take  the  chisel  and  separate  it  &om  the  wood,  and 
as  it  is  taken  off,  have  it  laid  in  a  regular  manner  upon  the  right  ade ; 
while  the  stripped  sticks  should  be  thrown  aside,  so  as  not  to  interfere  with 
the  unstripped  wood  When  the  forester  has  shown,  by  his  own  example, 
the  method  of  stripping,  he  will  cause  them  all  to  sit  down  and  perform 
the  work  in  the  same  manner. 

1230.  The  next  part  of  the  work  is  to  have  a  stage  put  up,  upon  which 
to  put  the  bark  as  it  is  stripped.  This  should  be  intrusted  to  a  careful 
person,  who  has  had  some  experience  in  such  work  before.  It  should  be 
done  thus : — From  among  the  stripped  sticks  collect  a  number, 
of  the  form  shown  in  Fig.  138 :  these  may  be  from  two  and  a 
half  to  three  inches  in  diameter,  and  about  three  and  a  half 
feet  long.  When  a  number  of  these  are  collected  and  carried 
to  the  place  where  the  bark  is  to  be  put  up  to  dry,  which 
should  be  in  some  open  and  airy  part  of  the  plantation,  or,  if 
possible,  upon  the  outside  of  it,  where  a  free  circulation  of  air 
will  be  continually  had,  have  the  sticks  driven  into  the  ground 
in  pairs  right  opposite  to  one  another,  and  in  two  rows,  as 
represented  in  Fig.  1 39.  In  the  figure,  aaa  represent  a  front 
view  of  the  forked  sticks  as  they  are  driven  into  the  ground, 
and  ccc  the  tops  of  the  row  behind  and  opposite  to  them.  The  distance 
between  the  two  rows  may  be  about  thirty  inchea    hhh  represent  pieces 


Fio.  138. 
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of  the  stripped  sticks  resting  between  each  pair  in  their  forked  tops  ;  and 
ddd  small  trees  of  about  two  or  three  inches  diameter,  laid  along  on  them 
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for  the  purpose  of  supporting  the  bark.  The  distance  between  these  forked 
sticks,  when  driven  into  the  ground,  may  be  about  four  feet  in  the  row  ; 
and  in  order  that  the  rain  may  fall  readily  off  the  bark  on  the  stage,  the 
front  row  should  be  driven  in  with  their  tops  about  five  inches  lower  than 
the  back  one. 

1231.  The  stage  for  the  bark  being  in  readiness,  a  boy  with  a  small 
sheet  of  any  coarse  stuff,  will  regularly  carry  it  away  from  the  strippers  as 
they  take  it  off,  and  bring  it  to  the  person  who  has  the  charge  of  keeping 
it  in  order.  In  laying  the  bark  upon  the  stage,  great  care  should  be  taken 
to  put  it  on  in  a  regular  manner,  and  lying  all  one  way,  like  drawn  straw. 
A  few  large  pieces  of  bark  should  be  put  on  the  top  of  the  range  first,  in 
order  to  keep  the  smaller  parts  of  it  from  falling  through.  The  whole  bark 
should  be  put  on  in  a  loose  state,  and  by  no  means  pressed  together,  but 
kept  open  in  order  to  allow  the  air  to  pass  freely  through  it ;  and  it  should 
not  be  laid  on  thicker  than  about  fifteen  or  eighteen  inches.  On  the  top  of 
the  whole,  as  it  is  finished,  large  pieces  should  be  laid,  in  order  to  keep  rain 
from  going  down  through  it  As  the  person  who  has  the  charge  of  the 
bark  stage  will  not  have  constant  employment  about  it,  he  ought  to  assist 
at  times  any  other  of  the  parties  who  may  appear  to  be  falling  behind. 

1232.  When  the  bark  has  stood  two  or  three  days  upon  the  stage,  it 

ought  to  be  turned  over  and  mixed  properly ;  and  in  the  act  of  turning  it, 

all  the  freshest  or  rawest  pieces  should  be  kept  to  the  top.    If  the  weather 

continues  fine,  the  bark  may  be  dry  enough  in  the  course  of  fourteen  days 

from  the  time  of  stripping ;  but  if  it  is  dull  and  cloudy,  twenty-one  days 

may  not  be  enough.    Its  being  properly  dry  may  easily  be  known  by  all 

the  natural  sap  being  out  of  it,  and  its  being  hard  and  refusing  to  bend. 

When  properly  cured,  it  should  be  of  a  cream  colour  inside.    When  of  a 

dark  or  brown  colour,  it  is  plain  that  the  bark  has  been  injured  by  wet ; 

and  when  it  is  so,  a  lower  price  will  be  given  for  it.  Great  attention  should 

therefore  be  given  to  see  the  bark  properly  dried,  and  this  can  only  be  done 

by  repeatedly  turning  it  in  fine  weather.    The  more  quickly  it  is  cured,  the 

better  it  is  in  its  tanning  qualities.    When  dry,  it  may  be  either  carted  off 

the  ground  to  the  tanyard  at  once,  or  be  built  up  in  a  stack  upon  the 

ground  till  a  convenient  opportunity  for  sale.  When  oak  bark  is  to  be  sent 

to  a  considerable  distance  to  the  market,  it  is  chipped  into  pieces  of  about 

three  inches  square,  in  which  state  it  is  put  up  into  bags. 

1233.  In  the  stripping  of  birch  bark,  the  same  process  is  gone  through 
as  "with  the  oak ;  but  from  its  being  more  easily  dried  than  the  oak,  it  is 
seldom  found  necessary  to  erect  a  range  for  it,  merely  putting  a  few 
sticks  under  it  upon  the  ground,  and  laying  it  regularly  upon  them,  being 
suflScient. 
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Birch  bark  being  less  valuable  than  the  oak,  it  is  seldom  or  never  chipped 
and  pat  into  bags,  but  sent  from  the  wood  to  the  nearest  tanyard  on  the 
carts  as  soon  as  it  is  dry. 

1234.  In  stripping  larch  bark,  none  is  taken  &om  the  branches  of  the 
trees,  but  merely  that  from  the  stem ;  and  in  stripping  it,  the  mell  is 
seldom  found  necessary  ;  but  when  cut  into  lengthy  upon  the  tree,  it  comes 
off  easily  with  the  chisel  It  is  more  easily  dried  than  the  oak,  and  is 
treated  in  the  same  manner  as  the  birch,  being  seldom  put  upon  a  stage, 
and  is  generally  either  carted  off  to  the  tanyard  at  once  when  diy,  or  pre- 
served in  stacks  till  sold. 

1235.  In  stripping  the  bark  from  any  of  the  trees  mentioned,  the  best 
time  is  when  the  young  leaves  are  expanding  firom  the  bud.  The  larch  and 
birch  generally  strip  about  the  1st  of  May,  and  the  oak  about  the  middle 
or  end  of  the  same  month,  much  depending  upon  the  earliness  or  lateness 
of  the  season.  Oak  bark  stripped  after  the  1st  of  July  is  never  so  valuable 
as  that  done  during  Juna 

1236.  If  wood  is  allowed  to  lie  more  than  one  day  unstripped  after  being 
cut,  it  will  not  part  with  the  bark  so  easily  as  when  newly  cut  The  fo- 
rester, therefore,  should  observe  this  point,  and  be  careful  not  to  allow  one 
party  to  fall  behind  another  so  as  to  keep  the  wood  lying  for  any  time  un- 
stripped. Much  of  the  quickness  of  getting  through  with  the  work  vill 
depend  upon  this.  The  more  healthy  any  tree  is,  the  more  easily  is  the 
bark  removed  from  it,  and  the  earlier  in  the  season  will  it  be  ready  for 
stripping.  An  imhealthy  tree  never  parts  with  its  bark  readily.  Mudi  of 
the  success,  therefore,  in  stripping  wood  will  depend  upon  the  healthy 
nature  of  the  trees ;  and  the  unhealthiness  of  a  tree  may  be  known  vay 
easily  by  its  being  longer  in  coming  into  leaf  than  others  of  its  own  spedcs 
which  are  in  a  healthy  state. 

1237.  The  larger  that  trees  are  when  stripped,  the  greater  is  the  quantity 
of  bark  that  can  be  taken  from  them  in  a  given  time,  so  that  the  cheaper 
it  is  stripped  per  ton.  We  have  got  oak  timber  trees  cut  down  and  stripped 
of  their  bark  at  the  rate  of  30s.  per  ton  for  the  bark  produced  from  them; 
while,  on  the  other  hand,  in  cutting  young  coppice  shoots,  and  strippix^ 
them  of  their  bark,  we  have  paid  as  high  as  60s.  for  the  work  per  ton  <A 
the  bark  produce,  all  when  dried  and  ready  for  sale. 


CHAPTER    X. 

SECTION  I. TREES  BEST  ADAPTED  FOR  GROWING  TO  USEFUL  SIZE  UPON 

LAND  TERMED  MOSS. 

1238.  As  there  is,  both  in  Great  Britain  and  Ireland,  a  large  extent  of 
waste  land  of  the  description  termed  moss^  or  peat,  and  as  such  tracts  of 
land  are  not  very  susceptible  of  rapid  improvement  for  agricultural  pur- 
poses^ it  has  now  become  a  question  of  considerable  interest  among  landed 
proprietors  what  sorts  of  forest  trees  will  grow  to  most  useful  dimensions 
upon  moss.  This  question  has  been  very  often  put  to  me  by  extensive 
proprietors,  whose  woods  I  have  been  called  upon  to  inspect,  as  well  as  by 
others  who  feel  interested  in  the  improvement  of  waste  land,  which  has 
made  me  turn  my  attention  more  particularly  to  the  gaining  of  informa- 
tion upon  a  point  in  forestry  of  so  much  importance.  With  this  view 
I  have  visited  a  number  of  estates  upon  which  plantations  had  been  made 
upon  moss  land,  and  I  am  prepared  to  state  the  results  of  my  observations, 
which  may  be  useful  to  those  who  axe  projecting  to  plant  such  tracts. 

1289.  Moss  or  peat  soil  consists  in  general  of  decayed  vegetable  matter, 

which  has  accumulated  in  a  flat  or  hollow  part,  having  always  a  retentive 

bottom.     In  a  state  of  nature,  such  moss  is  always  full  of  water,  which 

cannot  escape  downwards  in  consequence  of  the  retentive  nature  of  the 

stratum  upon  which  it  lies.    The  water  contained  in  moss  soil  can  escape 

only  by  evaporation  from  the  surface  ;  and  from  this  it  is  evident  that  its 

surface  must  at  all  times  be  cold  as  compared  with  others  lying  upon  an 

open  or  porous  subsoil.    It  is  also  in  consequence  of  this  cold  nature  of 

moss  land,  in  its  natural  state,  that  we  never  find  any  valuable  or  useful 

plants  growing  upon  it,  but  only  a  few  birch  or  alder  trees,  or  it  may  be 

some  heath  or  rough  grasses.    Moss  land,  even  after  being  dried  by  drain- 

ing,  is  found  of  a  dull  and  inert  character,  and  not  apt  to  give  life  and 

energy  to  the  growth  of  useful  plants  that  may  be  put  upon  it    This  is  the 

more  observable  in  such  moss  lands  as  are  purely  of  a  vegetable  character, 

and    without  any  considerable  mixture  of  inorganic  matter,  such  being 

generally  known  by  the  name  of  flow  or  soapy  moss. 
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1240.  In  my  inyestigations  relative  to  the  growth  of  trees  in  moss  land 
I  have  found  three  different  descriptions  of  this  soil ;  namely,  moss  holding 
a  portion  of  clay,  moss  holding  a  portion  of  sand,  and  moss  of  a  pmdy 
vegetable  character;  and  upon  each  of  these  I  have  found  forest  trees  grow 
differently. 

1241.  In  moss  holding  a  portion  of  clay,  any  tree  will  attain  to  more 
useful  and  healthy  dimensions  than  in  either  of  the  other  two  kinds^  what- 
ever the  depth  may  be.  In  soil  of  this  description,  where  it  was  from 
three  to  five  feet  deep,  and  resting  upon  a  bed  of  clay,  I  have  found  veiy 
good  and  healthy  oaks,  poplars,  willows,  and  spruce  firs ;  in  which  case 
the  soil  had  been  well  dried  by  open  parallel  drains  nearly  three  feet  deep. 
The  plantation  being  nearly  thirty-five  years  old,  the  poplars  and  willows 
were,  at  an  average,  about  twelve  inches  diameter  ten  feet  &om  the  groood, 
and  the  spruce  firs  were  about  eight  inches  diameter  at  the  same  height ; 
but  the  oaks,  although  apparently  in  a  fair  state  of  health,  had  not  made 
proportionate  progress,  being  on  an  average  about  six  inches  diameter  sa 
feet  from  the  ground,  and  of  a  branchy  habit  Many  of  the  oaks  were 
much  larger ;  several  of  them  nine  inches  in  diameter;  but  the  above  was 
the  average  of  them.  In  the  same  plantation,  along  one  of  its  sides  con- 
siderably exposed,  I  saw  a  few  larch  trees  growing  which  had  not  attained 
to  anything  like  a  useful  size,  while  they  were  also  much  covered  with  moss 
and  of  an  unhealthy  cast. 

The  plantation  referred  to  was  in  a  high-lying  district  in  the  north  of 
England.     In  the  immediate  neighbourhood  of  it  I  found  a  considerable 
extent  of  ash  coppice  upon  soil  of  the  same  description  as  the  foremen- 
tioned  in  a  very  healthy  state,  and  in  this  ash  coppice  plantation  there 
were  a  number  of  old  trees  of  the  same  kind  growing,  which  had  been  left 
as  standards,  but  these  were  extremely  unhealthy  gnarled  things.     Onfiisb 
consideration,  I  thought  that  the  unhealthiness  in  the  case  of  the  old  ash 
trees  might  be  accounted  for  from  their  having  been  often  suddenly  ex- 
posed  by  the  cuttings  of  the  coppice ;  but  on  further  examination  I  found 
that  even  where  they  had  had  every  advantage  of  shelter,  they  were  un- 
healthy, and  the  wood  of  a  short-grained  nature.     This  at  once  pointed  oot 
to  me,  in  a  very  forcible  manner,  that  upon  a  moss  soil,  although  ash  will 
grow  well  in  the  form  of  coppice,  it  will  not  attain  anything  like  vats- 
able  quality  or  dimensions  as  a  timber  tree.    Again,  having  been  called 
to  inspect  and  report  upon  the  condition  of  plantations  on  an  estate  in 
Berwickshire,  I  had  an  opportunity  of  seeing  ash  of  a  considerable  aige 
(nearly  fifty  years  old)  growing  upon  a  soil  of  much 'the  same  nature  as 
that  above  referred  to.    In  this  case  also  I  found  the  trees  unhealthy,  beang 
low  and  branchy  in  their  habit,  and  the  wood  of  a  short-grained  nature. 
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Tn  the  same  plantation,  however,  I  found  the  Scots  pine  in  excellent 
health,  and  the  timber  apparently  of  good  quality.  From  these  and  several 
other  examples  of  like  bearing  I  am  led  to  say,  and  that  with  confidence, 
that  poplar,  willow,  spruce  fir,  and  Scots  pine,  will  thrive  well  upon  moss 
land  containing  a  portion  of  clay — ^that  is  to  say,  where  the  land  has  been 
properly  drained  from  all  superfluous  moisture ;  but  oak  will  thrive  indif- 
ferently, and  ash  badly,  tmless  where  these  are  kept  in  the  state  of  coppice; 
and  in  such  a  state,  from  examples  that  I  have  seen,  I  am  led  to  conclude 
that  they  will  both  succeed  well  I  may  here  state  also,  that  upon  the 
estate  of  Amiston  I  have  cut  down  excellent  oak  timber  from  moss  land 
about  two  feet  deep,  resting  upon  a  bed  of  sandy  day,  and  also  excellent 
larch  timber  under  the  same  circumstances.  This  points  out  that,  where 
the  roots  of  trees,  planted  upon  moss,  can  get  down  into  a  subsoil  congenial 
to  their  nature,  two  feet  of  moss  on  the  surface  is  little  obstacle  when 
properly  dried. 

1242.  In  moss  soil,  free  from  clay,  but  holding  a  portion  of  sand,  trees 
do  not  grow  so  well  as  in  a  moss  having  an  equal  portion  of  clay.  This  I 
have  verified  from  a  number  of  observations  made  in  the  same  manner  as 
those  referred  to  in  the  case  of  the  soil  containing  clay.  On  the  estate  of 
Amiston  there  are  several  plantations  upon  what  we  term  a  sandy  moss, 
not  more  than  three  feet  deep.  They  consist  generally  of  larch,  Scots 
pine,  and  spruce  fir ;  and  I  find  that  upon  that  soil  the  trees  grow  pretty 
quickly  till  they  arrive  at  about  thirty-five  years  of  age,  when  both  the 
larch  and  spruce  begin  to  take  heart-rot,  while  the  Scots  pines  remain 
good. 

Some  hardwood  trees  are  also  doing  moderately  well  upon  the  same 
soil,  particularly  the  elm ;  and  a  number  of  birch  trees  which  have  been 
planted  along  with  the  others  are  thriving  beautifully,  and  are  evidentiy  in 
their  congenial  soil. 

1243.  In  the  natural  pine  forests  in  Strathspey  there  are  large  tracts  of 

moss  land  containing  a  considerable  portion  of  sand,  and  when  made  dry 

by  drainage,  we  find  that  the  Scots  pine  attains  no  mean  dimensions  upon 

them.     This  is  the  case  where  the  moss  is  very  old,  and  of  course  well 

rotted  and  consolidated;  but  where  it  is  of  comparatively  recent  formation, 

and  therefore  not  well  rotted,  we  find  that  trees  of  no  sort  will  grow  on  it ; 

as  T^hen  dried  it  is  so  open  and  porous  as  to  admit  of  water  passing  through 

it  at  once,  and  therefore  in  summer  to  admit  of  the  drought  getting  into  it 

as  readily.    Under  such  circumstances  no  tree  will  prosper.     From  what  I 

have  stated  in  reference  to  moss  land,  it  must  therefore  be  understood  that 

it  is  only  on  such  as  is  of  a  well  rotted  character  that  trees  will  prosper. 

1244.  Eelative  to  moss  land  of  a  purely  vegetable  character,  I  have  seen 
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at  Scoon,  in  Perthshire,  Scots  pines  growing  well  npon  it,  as  also  spraoe  fir 
and  larch,  for  a  time ;  but  as  soon  as  the  two  last  mentioned  sorts  arriTe 
at  above  thirty  years  old,  they  begin  to  decay  in  the  heart,  and  conse- 
quently decrease  in  value.  I  have  also  seen  oak  of  a  pretty  healthy  char- 
acter upon  pure  moss ;  but  the  wood  of  such  trees  is  always  found  of  very 
inferior  quality.  On  the  estate  of  Amiston  there  were  oaks  growing  up(m 
a  pure  vegetable  moss,  which  were  not  in  a  vigorous  state,  but  stunted  and 
small  of  their  age ;  and  on  soil  of  the  same  description  we  have  seen  on  the 
same  place  spruce  firs  and  willows  of  excellent  healthy  development ;  but 
as  they  were  only  about  thirty  years  of  age  when  I  made  these  observadons 
on  them,  I  am  not  prepared  to  say  how  long  their  health  may  conturaa 
From  their  appearance  when  I  saw  them,  however,  they  promised  to 
become  of  good  size. 

124)5.  I  have  of  late  seen  very  large  enclosures  planted  on  land  of  a 
purely  vegetable  character,  and  find  that  wherever  it  is  of  a  well  decom- 
posed description,  and  has  been  well  drained,  the  crop  succeeds  well,  whether 
that  be  Scots  pine  or  spruce  fir  ;  but  generally  speaking  the  crops  on  sodi 
land  do  not  attain  large  dimensions,  nor  live  to  the  usual  age  of  the  spedes 
as  found  growing  on  land  more  congenial  to  their  nature. 

1246.  From  the  above  statements  relative  to  the  growth  of  trees  upon 
moss  soil,  it  will  appear  that  Scots  pines  and  spruce  firs,  willows  and  birch, 
stand  first  in  order  as  trees  adapted  for  growing  upon  it  to  usefbl  sis. 
This  statement  must,  however,  be  understood  with  the  qualification,  that 
if  the  situation  be  high  and  exposed,  spruce  firs  and  willows  will  not  do 
well  Under  such  circumstances,  Scots  pines  and  birch  would  be  mote 
commendable,  as  being  hardy  and  adapted  for  a  high  situation.  It  maybe 
farther  observed  that  the  hardwood  sorts,  and  more  especially  the  ash,  do 
not  thrive  well  as  timber  trees  upon  moss  land,  but  do  well  in  the  form  of 
coppice.  The  quality,  also,  of  hardwood  timber  grown  upon  moss  land  is 
very  inferior  as  compared  with  the  same  sorts  grown  upon  soil  of  a  different 
description. 
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1247.  It  is  my  opinion  that  there  is  no  tree  cultivated  in  Britain  mote 
worthy  the  attention  of  landed  proprietors  than  the  larch.  There  are  venr 
few  purposes  for  which  oak  is  now  used,  for  which  larch  would  not  answei 
as  well.  It  is  a  rapid-growing  tree,  and  attains  maturity  long  before 
the  oak  I  have  seen  larch  trees,  little  more  than  thirty  years  old,  sold  for 
60s.  each,  while  oaks  of  the  same  age,  and  growing  upon  the  same  soSL 
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in  the  same  neighbourhood,  were  not  worth  10s.  each ;  and  this  at  once 
points  out  the  advantage  of  planting  larch  where  immediate  profit  is  the 
object.    The  larch  has  been  held  in  high  estimation  in  former  times,  as  we 
learn  from  several  old  authors.    The  first  mention  made  of  the  cultivation 
of  this  tree  in  England  is  by  Parkinson,  in  his  Paradisus,  in  1629  ;  and 
Evelyn,  in  1664,  mentions  a  larch  tree  of  good  si^e  at  Chelmsford,  in  Essex, 
It  appears  to  have  been  introduced  into  Scotland  by  Lord  Eames  in  1734. 
But  the  merit  of  pointing  out  to  the  proprietors  of  Scotland  the  valuable 
properties  of  the  larch  as  a  timber  tree  for  our  climate,  appears  to  be  due  to 
the  Duke  of  Athol,  who  planted  it  at  Dunkeld  in  1741.    The  rapid  growth 
of  these,  and  of  others  of  the  same  species,  afterwards  planted  in  succession 
by  that  nobleman,  as  well  as  the  valuable  properties  of  the  timber  of 
the  trees  that  were  felled,  realised  the  high  character  previously  bestowed 
upon  the  larch  by  foreign  and  British  authors,  who  were  followed  in  their 
opinion  by  others,  such  as  Dr  Anderson,  Watson,  Professor  Martyn,  Nicol, 
Pontz,  Sang,  and  Monteith — ^all  confirming,  and  further  extolling,  the  valu- 
able properties  of  the  tree.     It  is  no  wonder,  therefore,  that  the  larch  has 
been  planted  so  extensively  in  Scotland  of  late  years,  in  almost  every  kind 
of  SOU  and  situation,  and  under  every  variety  of  circumstances  capable  of 
being  conceived  in  forest  management,  seeing  that  its  culture  has  been  so 
much  recommended  by  men  in  whose  opinions  landed  proprietors  put  much 
confidence  as  regards  forest  matters.     I  say  that  it  is  in  a  great  measure 
owing  to  the  advice  of  such  men  as  I  have  above  named,  that  the  larch  has 
been  so  extensively  planted  within  the  last  sixty  years  in  Scotland.     Ac- 
cording to  their  opinion,  it  was  one  of  the  hardiest,  and  most  easy  of 
culture,  among  our  forest  trees ;  and  proprietors,  relying  too  implicitly  in 
this  matter  upon  the  soundness  of  these  opinions,  planted  larch  too  indis- 
criminately upon  all  kinds  of  soil,  without  having  due  respect  to  the  nature 
of  the  tree :  for  the  larch,  as  well  as  every  other  tree,  is  influenced  by  a 
natural  law,  which  restricts  it  to  particular  states  of  soil,  in  order  to  develop 
itself  fully  and  perfectly;  and  from  neglect  of  this  the  disease  now  so 
prevalent  in  the  larch  has  originated.    It  is  well  known  that,  in  many  in- 
stances, whole  plantations  of  larch  trees  have  died^I  may  say  almost  sud- 
denly ;  and  in  many  instances,  the  return  made  by  it  has  been  far  inferior 
even  to  the  Scots  pine. 

1248.  For  some  years  past  much  has  been  said  and  written  relative 
to  the  nature  and  cause  of  that  disease,  now  so  prevalent  among  our 
larch  plantations,  generally  termed  the  heart^ot — or,  as  some  writers 
term  it,  dry-rot  (mendius  destructor);  but,  despite  all  that  has  been 
"vrritten  upon  the  subject,  I  am  not  aware  that  anything  as  yet  really 
satisfactory  has  been  the  result,  at  least  in  so  far  as  to  cause  any  like- 
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lihood  of  a  really  permanent  improvement  in  the  cultivation  of  the  tree 
for  the  future.  I  may,  therefore,  here  be  allowed  to  give  my  opinion  as 
to  the  cause  of  a  disease  which  appears  still  to  prevail  extensively  amoBg 
one  of  the  most  useful  of  our  timber  treesu  Many  who  have  written 
upon  this  most  important  subject  assert  that,  from  the  circumstance  of 
the  larch  not  being  a  native,  it  is  fast  degenerating  in  our  countiy ;  and, 
in  illustration  of  their  argument,  they  point  out  the  healthy  development 
of  many  old  original  specimens  yet  remaining  in  different  parts  of  the  oonn- 
tiy.  Such  an  argument  as  this  is  scarcely  worthy  of  being  confated ;  for 
we  may  as  well  say  that  the  sycamore,  which  is  not  a  native  of  Scotland, 
ought  to  be  fast  degenerating  also,  which  we  know  is  by  no  means  the  case. 
Another  answer  to  this  assertion  is,  that  in  many  places  we  find  healthf 
larch  plantations,  and  in  other  places  unhealthy,  both,  nevertheless^  bemg 
of  the  same  age.  Now,  if  the  larch  is  indeed  degenerating,  why  is  it  found 
to  succeed  well  in  one  place  and  not  in  another,  and  that,  too,  even  within 
the  bounds  of  the  same  gentleman's  property?  The  only  reasonable  answer 
that  can  be  given  to  this  question  is,  that  wherever  the  larch  is  found 
thriving  well,  it  must  be  growing  in  a  condition  of  soU  and  circumstaDoes 
agreeable  to  its  constitution ;  and  wherever  it  is  not  thriving,  these  must 
be  imfavourable  to  it.  Therefore,  in  our  further  inquiries  as  to  the  cause 
of  the  rot  in  the  larch,  we  must  first  ascertain  the  nature  of  the  circnm- 
stances  which  affect  the  tree  in  both  cases. 

1249.  The  larch  is  a  native  of  the  south  of  Europe,  and  also  of  Siberia. 
It  inhabits  the  slopes  of  mountainous  districts,  in  the  lower  parts  of  which 
it  attains  its  largest  dimensions.     In  its  native  mountains,  the  larch  is 
never  found  prospering  in  any  situation  where  water  can  lodge  in  the 
ground  in  a  stagnant  state ;  nor  is  it  ever  found  of  large  dimensions  in  any 
extensive  level  piece  of  country  having  a  damp  retentive  bottom  or  subsoaL 
On  the  other  hand,  the  l^rch,  in  its  native  localities,  is  found  luxutiatiug 
upon  a  soil  formed  from  the  natural  decomposition  of  rocks ;  for  there  the 
surface  soil  rests  upon  a  half-decomposed  stony  subsoil,  through  which*  all 
moisture  passes  freely  in  its  descent  from  the  higher  grounds.    In  this 
state  of  things,  the  roots  of  the  trees  always  receive  a  regular  supply  of 
fresh  and  pure  moisture,  and,  at  the  same  time,  the  ground  in  whidi  the 
trees  grow  is  kept  in  a  cleansed  and  wholesome  state,  not  having  any  stag- 
nated gas  or  water  lodging  in  it ;  and  this  forms,  in  my  opinion,  the  per- 
fection of  soil  for  the  cultivation  of  the  larch. 

1250.  On  making  some  inquiries  at  a  gentleman  who  had  travelled 
among  the  mountainous  districts  in  Germany,  where  the  larch  is  found 
in  its  native  state,  I  learned  that,  upon  level  and  dry-lying  parts  of  the 
region  mentioned,  the  larch  does  not  succeed  well,  being  upon  such  parts 
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always  more  stunted  in  its  growth,  and  apparently  not  enduring  so  long,  as 
when  found  with  moisture  passing  freely  among  its  roota  This  is  exactly 
in  accordance  with  the  state  of  our  larch  plantations  in  Scotland ;  for, 
wherever  disease  is  found  to  prevail,  there  is  either  a  want  of  or  too  much 
moisture  in  the  soil 

Now,  until  on  inquiry  I  was  made  aware  of  these  circumstances  relative 
to  the  larch  as  found  in  its  native  localities,  I  never  could  satisfy  myself  as  to 
the  cause  of  the  disease  which  has  so  much  prevailed  among  larch  plantations ; 
but  since  I  have  been  made  aware  of  the  above  circumstances,  and  have  com- 
pared them  with  examples  of  healthy  and  unhealthy  plantations  on  many 
estates  where  I  have  had  the  opportunity  of  examining  for  myself,  I  am 
now  perfectly  convinced  as  to  the  cause  of  the  disease  in  question  ;  and  I 
am  further  convinced  that  any  man  who  will  compare  the  state  of  the  land 
upon  which  a  healthy  plantation  of  larch  is  found  (that  is  to  say,  one  which 
has  arrived  at  a  considerable  age,  and  is  in  a  sound  state),  with  what  I  have 
stated  relative  to  the  healthy  state  of  tFces  of  the  same  species  as  found  in 
their  native  regions,  will  at  once  see  the  same  circumstances  acting  in  each 
case.  Thus,  in  all  cases  of  healthy  larch  plantations  in  this  country,  where 
the  timber  has  attained  large  size,  and  is  sound  in  quality,  we  find  them 
growing  upon  a  soil  through  which  the  water  that  may  fall  upon  it  can 
pass  away  freely ;  as,  for  instance,  upon  the  slopes  of  hills,  and  even  in  hol- 
lows, upon  a  strong  clay  soil,  but  where  there  is  a  proper  drainage  for  the 
ready  and  free  passage  of  the  su]^rfluous  water;  and  I  have  even  cut  down 
larch  timber,  of  large  size  and  sound  in  quality,  growing  upon  a  light  sandy 
moss,  two  feet  deep,  which  rested  upon  a  stiff  clay.  In  this  case  the  moss 
was  drained,  and  the  water  passed  freely  through  the  light  soil ;  and  the 
situation  being  upon  a  slope,  there  was  a  continual  circulation  of  moisture 
passing  along  upon  the  top  of  the  subsoil  or  clay.  In  short,  I  have  found 
good  larch  timber  growing  upon  almost  all  varieties  of  soil ;  but  I  never 
found  it  upon  one  which  had  not  its  particles  constantly  cleansed  by  the 
continual  circulation  of  water  passing  through  it,  either  by  natural  circum- 
stances or  artificial  drainage.  On  the  other  hand,  in  all.  cases  of  diseased 
larch  plantations,  where  the  trees  have  become  stunted  and  rotten  in  the 
hearts  prematurely,  we  shall  find  that  the  soil  has  either  been  badly  drained 
or  not  drained  at  alL  There  must  be  ingredients  lodging  in  the  soil  which 
act  against  the  health  of  larch  trees  growing  upon  it,  and  which  can  be 
carried  off  only  by  an  effective  system  of  drainage,  in  order  to  make  it  fit 
for  the  healthy  rearing  of  this  tree. 

1251.  In  a  plantation  on  a  level  piece  of  ground  upon  the  estate  of 
Amiston,  I  had  occasion  to  cut  down  some  larches  in  the  way  of  thinning. 
The  plantation  was  then  about  forty  years  old,  and  consisted  of  a  mixture 
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of  larch  and  Scots  pines.  I  found  those  which  were  cut  in  the  central 
parts  of  this  plantation,  without  exception,  rotten  in  the  heart,  whidi  was 
exactly  what  I  anticipated,  for  the  soil  had  never  been  drained ;  while  some 
which  were  cut  upon  one  side  of  the  plantation  that  formed  a  sloping  sandj 
bank,  were  found  every  tree  sound,  and  of  excellent  quality  of  timber;  and, 
at  the  same  time,  every  tree  in  this  position  was  at  least  three  times  as 
large  as  those  planted  in  the  interior  level  parts  of  the  plantation,  although 
all  were  of  the  same  age.  Now,  the  cause  of  the  superiority  of  the  trees 
which  grew  upon  the  sloping  bank  may  at  once  be  seen,  from  what  I  hare 
already  said  upon  the  point  Again,  another  side  of  this  plantation  was 
bounded  by  a  deep  ditch,  forming  a  fence  upon  the  edge  of  a  field;  and  all 
along  this  ditch  upon  the  side  of  the  wood,  larch  trees  of  exceUent  sise  and 
quality  were  growing.  Nothing  can  be  more  convincing  than  this,  that  in 
order  to  grow  larch  timber  of  sound  and  good  quality  upon  land  which  for- 
merly grew  diseased  trees,  aU  that  is  required  is  to  drain  it,  when  succes 
will  be  the  result 

1252.  I  have  always  found  larch  trees  succeed  better  when  growing 
among  hardwood  trees,  than  when  growing  by  themselves  or  among  pnes, 
even  although  planted  upon  soil  in  the  same  state  in  both  cases.  The  canse 
of  this  I  conceive  to  be,  that  the  roots  of  the  hardwood,  from  their  pene- 
trating deeper  into  the  earth  than  those  of  the  larch,  pine,  or  fir,  have  a 
tendency  to  divide  the  soil,  and  open  it  up  for  the  more  ready  circulatioii  d 
the  water  through  it.  It  is,  indeed,  well  known  to  almost  every  forester, 
that  the  roots  of  the  hardwood  trees  will  penetrate  through  the  stiffest  sxai, 
and  considerably  break  up  and  improve  it  to  the  depth  of  about  two 
feet;  and  when  the  trees  are  of  any  considerable  age,  with  their  larger  roots 
spreading  far  and  wide,  I  have  often  seen  the  water  running  along  the  beds 
of  such  roots  in  considerable  quantities,  showing  that  they  acted  as  conduc- 
tors for  the  water  through  the  soil.  It  is  to  this  that  I  attribute  the 
superior  health  of  larch  found  growing  among  hardwood,  as  compared  with 
those  among  their  own  natural  order  upon  the  same  quality  of  gronnd. 

1 253.  On  the  south  lawn  at  Arniston  House,  there  are  about  twentj 
larches  yet  growmg,  of  very  large  dimensions.  They  are  generally  abore 
eighty  feet  high,  and  a  few  of  them  contain  upwards  of  a  hundred  cnhie 
feet  of  timber ;  one  in  particular  contains  two  hundred  cubic  feet,  and  is 
apparently  in  good  healtL  The  soil  upon  which  these  trees  are  growing 
is  a  light  sandy  loam  of  about  fifteen  inches  deep,  resting  upon  a  stiatim 
of  yellow  sand.  They  are,  as  nearly  as  I  could  calculate  from  the  appearance 
of  one  which  was  cut  down,  upwards  of  one  hundred  years  old,  and  must 
have  been  among  the  first  of  the  species  planted  in  the  lowlands  of  Scodand. 

These  fine  specimens  are  growing  among  hardwood  trees  as  tall  as  them- 
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selves,  but  probably  at  least  tweuty  years  older.  My  opinion  is,  therefore, 
that  the  hardwood  trees  had  been  a  considerable  length  before  the  larches 
were  planted  among  them ;  and  owing  to  this  circumstance,  the  ground 
would  be  well  prepared  by  the  roots  of  the  hardwood  for  the  reception  of 
the  larches ;  which  must,  in  a  great  measure,  be  the  reason  that  most  of 
our  original  specimens  are  the  finest  trees  of  the  kind  at  present  in  the 
country — they  haying  always  been  planted  in  £avourable  localities,  and 
near  the  residence  of  the  proprietors. 

1254  From  what  I  have  said  above,  it  will  appear  evident  that  the  dis- 
ease  in  the  larch  is  chiefly  attributable  to  the  proper  want  of  drainage  of 
the  soil.  I  have  recovered  a  considerable  extent  of  young  larch  plantations, 
which  were  fast  going  back,  and  that  simply  by  draining  the  soil,  in  order 
to  draw  away  from  it  superfluous  water,  as  well  as  to  cleanse  it  from  bad 
qualities  which  were  natural  to  it,  and  formerly  prevented  the  healthy  de- 
velopment of  the  larch  tree.  These  young  larch  plantations  were  mostly 
under  fifteen  years  of  age  when  I  drained  them ;  but  I  cannot  say  if  drain- 
ing would  recover  plantations  of  older  standing. 

1255.  In  all  cases  where  it  is  desirable  to  cultivate  sotmd  larch  timber, 
the  land  should  be  drained  with  open  cuts  at  from  thirty  to  fifty  feet, 
according  to  the  nature  of  the  soil,  and  not  shallower  at  first  than  thirty 
inches  deep;  and  as  the  plantation  advances  in  age,  the  drains  should 
be  gradually  deepened,  and  kept  properly  clean,  and  stagnant  water  never 
allowed  to  remain  in  them ;  for  however  well  land  may  be  drained  at  first, 
if  the  drains  are  not  kept  in  a  clean  running  state,  they  will  ultimately 
be  of  very  little  benefit  to  the  rearing  of  healthy  larch. 

1256.  But  besides  the  neglect  of  drainage,  there  is  another  cause  of  the 
diseased  state  in  which  a  large  extent  of  our  larch  plantations  is  found — 
viz.  the  neglect  of  thinning ;  for  it  is  quite  evident  that,  however  well  the 
land  may  be  suited  for  the  healthy  development  of  this  tree,  if  no  proper 
attention  be  paid  to  give  the  crop  proper  space  for  the  growth  of  each  indi- 
vidual, disease  must  ensue  as  a  natural  consequence. 

1257.  Since  the  publication  of  the  last  edition  of  this  book,  I  have 
examined  a  very  large  extent  of  larch  plantations,  both  in  England  and 
Scotland,  and,  among  others,  those  at  Dunkeld,  belonging  to  the  Duke 
of  Athole  —  and  on  few  properties  indeed  have  I  found  them  attended 
-to  in  this  respect — ^and  the  result  is,  that  the  crops  thus  neglected  are 
deteriorated  accordingly. 

1258.  Generally  speaking,  I  have  observed  that  where  the  land  is  natu- 
rally,  or  has  been  artificially  made,  in  a  good  condition  for  the  larch,  the 
threes  grow  healthily  and  well  so  long  as  they  have  proportionate  space  for 
tlie  spread  of  their  roots,  and  for  that  of  their  branches,  and  that  when 
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proper  attention  is  paid  to  them  in  this  respect,  they  never  fail  to  become 
valuable  as  a  crop ;  while,  on  the  other  hand,  others  planted  in  an  equally 
good  condition  of  soil,  but  which  had  not  been  attended  to  in  the  way  of 
thinning,  become  diseased  at  a  comparatively  early  stage ;  thus  exemplify- 
ing that,  in  order  to  prevent  disease  in  larch  plantations,  it  is  not  only 
necessary  to  render  the  land  wholesome  by  drainage,  but  also  to  thin  judi- 
ciously as  the  crop  advances. 

1259.  Not  long  since  I  was  called  on  to  give  my  opinion  in  regard  to 
the  woodlands  upon  a  pretty  extensive  property,  the  greater  part  of  which 
consisted  of  larch  and  oak.  The  estate  was  on  a  hilly  district  of  the  county, 
and  the  land  was  nearly  all  excellently  adapted  to  the  healthy  devdopment 
of  the  larch.  I  found  that  the  larch  portion  of  the  plantations  was  from 
twenty-five  to  forty  years  of  age,  and  that  no  regular  or  systematic  system 
of  thinning  had  ever  been  carried  out.  From  this  the  trees  were  tall,  drawn 
up,  and  a  large  proportion  of  them  matured  when  only  at  forty  years' 
growth.  Neither  the  proprietor  nor  his  forester  could  understand  why  this 
should  be  the  case  ;  when  I  explained  to  them  that  the  cause  of  the  prema- 
turity of  the  crops  was  neglect  of  thinning.  This  I  exemplified  to  them  on 
the  spot,  fi:om  the  circumstance  of  many  trees  in  the  difierent  plantations 
having  become  large,  and  being  in  a  healthy  growing  state,  simply  on 
account  of  their  having  accidentally  had  more  space  than  their  neighbours. 
In  these  woods  I  found  the  trees  individually  large  or  small,  healthy  or  un- 
healthy, according  to  the  space  they  occupied ;  there  could,  therefore,  be  no 
stronger  proof  that  the  cause  of  disease  in  larch  plantations  is  neglect  of 
thinning  as  well  as  of  drainage;  and  that,  in  order  to  prevent  disease  in  the 
subjects,  both  these  operations  must  be  judiciously  attended  to. 


SECTION  III. EXTERNAL  SYMPTOMS   OF   DISEASE   IN   TREES,   AND   GEKERAL 

CAUSES    OF   THE   SAME.  . 

1260.  Trees,  like  animals,  are  subject  to  various  diseases,  which,  if  not 
arrested  by  removing  their  causes,  often  either  make  them  die  suddenly,  or 
retard  their  growth  to  such  an  extent  that  prematurity  is  speedily  brought 
on.  Disease  in  trees,  like  disease  in  animals,  in  all  cases  throws  out  exter- 
nal symptoms  by  which  it  can  be  detected ;  but  in  order  to  this  the  expe- 
rienced eye  is  required.  To  the  inexperienced,  trees  will  often  appear 
healthy,  while  in  reality  they  may  be  the  reverse.  I  have,  in  many  instances 
where  I  have  been  called  upon  by  proprietors  to  inspect  their  plantatLons. 
found  them  entertaining  high  expectations  as  to  the  future  welfare  of  some 
favourite  plantation,  while  I  found  it  my  duty  to  give  them  reports  quite 
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opposite  to  what  they  expected.  I  refer  to  this  here,  because  I  am  well 
aware  that  plantations  are  often  looked  upon  as  being  in  a  good  state, 
while  the  contrary  is  the  truth.  Disease  in  trees,  as  in  animals,  is  confined 
to  no  particular  stage  of  their  existence ;  from  the  sapling  in  the  nursery* 
row  to  the  ftdl-grown  tree  in  the  forest,  it  may  often  be  detected,  causing 
premature  decay  in  the  subjects.  Although  this  is  a  fact  too  often  observr 
able,  and,  I  may  say,  too  little  attended  to  by  professional  men,  yet,  gene- 
rally, trees  are  not  apt  to  die  either  suddenly  or  prematurely  when  planted 
and  existing  under  favourable  circumstances  as  to  soil  and  situation ;  and 
any  failures  which  do  take  place,  can,  in  most  cases,  be  traced  to  the  true 
cause,  that  being  either  in  the  nature  of  the  soil,  climate,  or  management  of 
the  cultivator.  Moreover,  trees,  like  animals,  although  they  should  grow 
up  healthily  and  arrive  at  the  most  perfect  state  of  maturity  the  soil  and 
situation  upon  which  they  grow  admit  of,  will  begin  to  experience  the 
gradual  approaches  of  natural  decay ;  the  life  principle  of  the  trees  will 
cease  to  act ;  and  if  not  cut  down  before  this  stage  arrives — which  will,  of 
course,  be  diiFerent  according  to  the  species  and  nature  of  the  soil — ^they 
will,  in  the  case  of  some  soft-wooded  trees  at  least,  soon  moulder  into  their 
original  earth. 

1261.  The  healthy  development  of  trees,  like  that  of  animals,  depends 
much  upon  the  wholesome  state  of  their  food,  and,  at  the  same  time,  upon 
the  want  or  excess  of  it ;  that  is,  if  a  plant,  like  an  animal,  receive  too  little 
food,  its  development  will  be  irregular  and  stunted,  and  if  too  much  of  any 
particular  ingredient,  that  excess  must  prove  the  parent  of  disease  in  its 
system,  and  of  disease  more  fatal  than  the  want  of  it  altogether  would  have 
caused 

1262.  Every  tree  in  fiill  health,  and  considerably  under  the  age  of  matu- 
rity, produces  annually  an  elongation  of  all  its  branches,  and  an  increase  in 
the  diameter  of  its  body  proportionate  to  its  species ;  and  the  external  bark, 
more  especially  in  the  hardwood  sorts,  should  be  clean  and  smooth.    The 
amount  of  the  increase  of  growth  in  any  given  time  is  not,  however,  always 
a  true  criterion  of  its  health.    For  example,  I  have  often  had  occasion  to 
remark,  in  cutting  down  trees,  that  one  which  was  rotten  in  the  heart,  had 
made,  up  to  the  time  of  its  being  cut  down,  greater  annual  layers  of  young 
wood  upon  the  stem,  than  another  beside  it  which  was  perfectly  sound  and 
healthy.     This  will,  no  doubt,  appear  at  first  sight  doubtful  to  the  inex- 
perienced, but  it  is,  notwithstanding,  the  truth ;  and  I  merely  refer  to  the 
circumstance  in  order  to  show  that  the  increase  in  the  annual  layers  of 
young  wood  upon  the  stem  does  not  always  indicate  the  true  state  of  the 
tree.     Even  in  such  a  case  as  this,  however,  there  are  always  outward 
symptoms  by  which  an  experienced  eye  can  pretty  readily  detect  the  inward 
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rottenness :  there  is  an  indescribable  something  stamped  upon  the  genend 
bearing  of  the  subject  which  betrays  the  hidden  disease.    Again,  relati?e 
to  this  point,  a  tree  upon  an  exposed  situation  may  be  making  but  small 
annual  layers  of  young  wood  as  compared  with  one  of  the  same  species  in 
a  sheltered  part,  and  at  the  same  time  they  may  be  both  equally  healdiy; 
therefore,  in  judging  aright  of  the  health  of  any  tree  or  plantation,  the  cir- 
cumstances above  mentioned  must  be  taken  into  account     I  said  that  the 
external  bark  of  trees  in  full  health  should  be  dean  and  smooth ;  but  rda- 
tive  to  this  also,  caution  is  necessary  ere  we  judge  by  the  assertion  simply 
as  it  stands.    A  tree  may  be  in  good  health,  and  yet  have  the  eztenul 
bark  somewhat  coated  with  Uchen  and  rough ;  for  smooth  and  clean  baik 
is  more  an  attendant  upon  young  trees  in  rapid  growth  than  an  indication 
of  sound  health,  properly  speaking.     I  could  point  out  trees^  haying  > 
clean  and  smooth  bark,  considerably  damaged  by  inward  disease ;  while,  on 
the  other  hand,  trees  may  be  shown  with  a  rough,  mossy,  and  furrowed  bark 
perfectly  healthy  and  free  from  all  disease ;  thus  pointiiig  out,  that  smooth 
bark  is  not  altogether  to  be  relied  on  in  passing  judgment  on  the  state  of 
a  tree,  but  that  other  attendant  circumstances  must  be  taken  into  aooomit 
These  statements  may,  to  the  inexperienced  forester,  appear  contiadictoiy, 
but  such  is  often  the  case ;  and  I  merely  advert  to  them  to  show,  that  any 
single  mark  of  either  disease  or  health  is  not  in  all  cases  to  be  relied  on; 
for  the  apparent  marks  of  both  health  and  disease  may  exist  on  the  same 
patient  at  the  same  time ;  and  it  may  even  require  a  dose  investigatioD 
from  the  most  experienced  of  either  foresters  or  vegetable  physiolc^ists 
before  deciding  as  to  its  state.      Having  thus  premised,  it  is  not  my 
intention  here  to  enter  into  details  regarding,  or  even  to  refer  to,  all  the 
diseases  to  which  trees  are  liable  in  our  climate.      This  would  of  itself  be 
matter  for  more  than  one  volume  of  ordinary  dimensions ;  it  is,  in  fafii» 
more  a  subject  of  vegetable  physiology  than  one  belonging  to  such  a  woik 
as  the  present,  which  is,  strictiy  speaking,  a  plain  practical  work  on  the 
rearing  of  forest  treea     It  is,  however,  necessary  that  I  should  here  advert 
a  little  to  such  diseases  in  forest  trees  as  are  generally  the  offspring  of  bad 
management  in  the  forester ;  and,  accordingly,  I  shall  point  out  the  extexaial 
symptoms  of  such  diseases,  the  general  causes  of  the  same,  the  means  of 
cure  most  likely  to  succeed  where  the  trees  are  infected,  and  those  of  pre- 
vention where  no  disease  may  have  yet  appeared. 

1263.  The  principal  diseases  likely  to  be  brought  on  forest  trees  by  bad 
management  are — 1st,  Barhiound;  2d,  Moss  or  lichen  upon  the  bark; 
Sdy  Stag-horn  tops ;  4th,  Scale;  6th,  Premature  bearing  of  seed;  6th, 
Dropsy ;  7tii,  Ulcers ;  8th,  Wounds ;  9th,  Stv/nted  growth  of  the  yomig 
wood. 
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1264.  Any  of  the  aboye-mentioned  diseases  may,  to  a  considerable 
extent,  be  brought  on  trees  by  mismanagement  in  their  cnltivation ;  and 
with  regard  to  the  first  mentioned — ^namely,  bark-bound,  it  may  very  fre- 
quently be  found  to  exist  on  hardwood  trees  in  any  soil  or  situation  where 
they  may  have  been  injudiciously  managed,  either  in  the  way  of  planting, 
pruning,  or  thinning.     The  external  appearance  of  a  tree  in  the  state 
termed  bark-bound,  may  be  thus  stated  :  outer  bark  hard  and  compressed, 
and  of  a  dry  coriaceous  texture ;  the  stem  of  the  tree,  as  also  the  larger 
branches,  with  young  shoots  springing  out  immediately  from  the  bark,  at 
irregular  intervals.    When  the  disease  is  not  of  long  standing  upon  a  tree, 
if  a  longitudinal  incision  with  a  knife  be  made  in  the  summer  in  the  outer 
bark,  it  will  immediately  contract  upon  each  side  of  the  incision,  leaving 
the  cut  much  wider  than  the  instrument  could  make  in  the  case  of  a 
healthy  tree  ;  but  if  the  disease  be  of  long  standing,  this  contraction  of  the 
bark  will  not  take  place,  at  once  indicating  that  the  wood  of  the  tree  and 
its  bark  adhere  so  closely  together,  that  the  sap  cannot  flow  between  them. 
Another  symptom  of  this  disease  in  a  tree  is,  that  the  proper  lateral  and 
top  branches  make  small  and  weak  annual  shoots ;  and  each  year,  as  the 
disease  becomes  more  confirmed,  the  annual  shoots  become  the  more 
weakly.     The  cause  of  this  disease,  as  its  name  expresses,  is  the  bark  being 
bound  or  girded  about  the  wood  of  the  tree,  thereby  preventing  the  free 
flow  of  the  proper  sap  from  the  roots  to  the  leaves,  and  also  arresting  the 
descent  of  proper  woody  matter  between  the  wood  and  the  bark.    In  this 
case,  if  the  cause  of  the  disease  be  not  removed  in  proper  time,  the  vital 
fluids  become  gradually  checked,  till  at  last  the  passages  become  entirely 
closed,  and,  as  the  natural  consequence,  the  plant  dies. 

]  265.  1  have  already  stated  that  "  bark-bound  "  may  be  caused  by  inju- 
dicious planting,  pruning,  or  thinning.  As  caused  by  injudicious  planting, 
Tve  have  often  occasion  to  witness  it  when  any  tree  is  planted  in  an  unsuit- 
able soil,  and  on  a  situation  too  high  and  exposed  for  its  healthy  develop- 
ment. For  example,  the  spruce  fir  or  the  ash,  in  all  cases  where  they  are 
found  planted  in  a  light  soil  and  upon  an  exposed  and  high  part  of  the 
conntiy,  more  particularly  if  growing  upon  the  outside  of  a  plantation, 
-will  be  found  of  a  short  bushy  habit,  having  their  bark  hard,  and  adhering 
to  the  wood,  and  scai*cely  showing  any  symptoms  of  vitality  tUl  j|u*  on  in 
STunmer.  In  this  state  the  trees  are  bark-bound,  which  disease  is  caused 
by  the  vital  fluids  being  not  strong  enough  to  resist  the  cold  and  drying 
influences  of  the  atmosphere  ;  and  in  such  circumstances  the  trees  seldom 
assume  anything  like  a  respectable  size.  As  to  recovery  in  a  case  of  this 
nature,  I  have  never  been  able  to  see  how  that  could  be  effected :  we  may 
as  well  say  that  a  geranium,  which  may  have  been  planted  in  an  improper 
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soil  and  on  an  exposed  site,  should  be  made  to  grow  as  well  as  one  in  a 
sheltered  part.  Of  course,  all  that  is  required  is  a  change  of  soil  and  pro- 
tection ;  but  this  would  be  impracticable  with  regard  to  a  spruce  fir  or  an 
ash  under  such  circumstances.  The  fault  rests  with  the  planter ;  for,  in  fact, 
the  trees  so  situated,  according  to  their  nature,  are  not  in  a  state  of  soil 
and  air  adapted  for  their  healthy  growth  :  premature  death  must  therefore 
be  the  result.  The  same  results  will  follow  in  the  case  of  any  other  kind  of 
trees  that  may  be  planted  upon  a  soil  too  poor,  and  on  a  situation  too 
exposed  for  their  health  ;  and  the  disease,  under  those  circumstances,  is 
incurable — ^at  once  showing  the  evil  and  ruinous  effects  of  planting  trees  in 
a  situation  not  adapted  for  them. 

1266.  As  caused  by  injudicious  pruning,  I  have  oflen  witnessed  this 
disease  to  a  fearful  extent,  even  where  formerly  the  trees  were  in  exoelleiit 
state.  Trees  that  may  receive  &  severe  pruning  of  their  larger  brandies, 
more  particularly  if  they  are  in  a  plantation  which  has  been  severdy 
thinned  at  the  same  time,  are  almost  certain  to  become  bark-bound,  how- 
ever healthy  they  may  have  been  before  that  operation  was  performed 
upon  them.  In  this  case  the  disease  is  caused  by  the  severe  denuding  of 
the  trees  of  their  branches,  the  subjects  being  rendered  weakly  from  want 
of  leaves  to  elaborate  their  sap,  and  from  the  atmosphere  being  thereby 
cooled  down  suddenly  about  them ;  and  the  only  rational  remedy  under 
such  circumstances  is,  to  allow  the  trees  to  regain  their  former  shelter  as 
nearly  as  possible,  and  afterwards  to  prune  and  thin  more  carefully.  Trees 
under  such  circumstances,  if  under  thirty  years  of  age,  are  veiy  likely 
gradually  to  recover,  although  they  will  never  afterwards  attain  such  fin- 
able size  as  they  would  have  done  had  they  received  no  check  from  soch 
disease  ;  but  if  the  trees  are  much  above  that  age,  they  are  not  likely  ever 
to  recover,  at  least  so  far  as  to  become  valuable  as  timber. 

1267.  The  results  are  much  the  same  with  regard  to  the  disease,  as  it  is 
often  caused  by  injudicious  thinning.  When  the  atmosphere  of  the  planta- 
tion is  suddenly  cooled  down  by  a  severe  thinning,  the  sap  is  retarded  in 
its  ascent,  and  expended  in  keeping  up  the  life  principle  of  the  tree  The 
consequence  is,  that  little  woody  matter  is.  returned  from  the  leaves^  the 
bark  gradually  becomes  dry,  and  the  trees,  if  they  do  recover,  do  so  slowly, 
and  never  afterwards  reach  the  value  they  would  have  attained,  had  they 
been  properly  dealt  with.  Trees,  although  injured  by  severe  pruning  and 
thinning,  as  above  stated,  may,  notwithstanding,  be  in  a  great  measure 
recovered,  and  that  by  two  methods — namely,  by  removing  the  diseased 
outer  bark  from  the  tree,  or  by  softening  the  bark  by  means  of  any  moist 
substance. 

1268.  In  attempting  the  recovery  of  bark-bound  trees  by  removing  the 
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outer  bark,  it  is  only  necessary  to  have  this  chipped  or  scraped  off  by 
means  of  any  moderately  sharp  iron  instrument  If  the  trees  to  be  operated 
upon  are  young,  with  a  thin  smooth  bark,  care  must  be  taken  to  scrape 
only ;  but  if  the  trees  be  pretty  old,  with  a  rough  thick  coat  of  outer  bark, 
it  must  be  chipped  off.  I  have  frequently  seen  an  old  hedge-knife  used  for 
this  purpose,  and  that  with  great  effect.  In  removing  the  outer  bark,  the 
operator  must  be  careful  not  to  injure  the  soft  inner  bark  next  the  proper 
wood.  I  consider  the  month  of  April  to  be  the  best  season  of  the  year 
for  performing  this  operation  on  trees.  The  foregoing  method  is  frequently 
practised  for  the  purpose  of  recovering  trees  diseased  in  the  bark,  but  it  is 
not  nearly  so  effectual  in  bringing  about  a  thorough  cure  as  that  of  soften- 
ing the  diseased  outer  bark  by  means  of  some  moist  substance  applied  to 
it.  Therefore,  to  those  who  may  find  it  necessary  to  apply  a  remedy  for 
recovering  bark-bound  trees,  I  would  recommend  them  to  proceed  thus : 
Have  a  quantity  of  good  moss  gathered  from  the  woods,  or  from  an  old 
grass  field,  of  the  same  description  as  is  commonly  used  by  nurserymen  for 
packing,  and  have  it  well  incorporated  with  nearly  an  equal  bulk  of  fresh 
cow-dung,  making  the  mixture  form  a  complete  plaster.  With  this  cover 
the  bark  all  over  the  stem  of  the  tree  affected,  as  also  part  of  the  larger 
branches,  to  the  thickness  of  about  one  inch ;  and  in  order  to  keep  this 
plaster  on,  have  the  whole  wound  round  with  ordinary  hay  or  straw  ropea 
If  this  be  applied  in  the  autumn,  and  allowed  to  remain  till  the  May 
following,  the  bark  will  be  completely  softened  and  in  a  pliable  state  ;  but  in 
order  that  it  may  not  receive  any  sudden  check  from  the  influence  of  the 
weather  after  the  plaster  has  been  removed,  it  is  advisable  to  have  the 
whole  wound  round  again  with  fresh  hay-ropes,  these  being  allowed  to 
remain  till  they  become  wasted  and  naturally  fall  off,  when  a  complete  cure 
will  be  found  effected.  In  dry  weather,  it  will  be  an  advantage  to  syringe 
with  water  the  ropes  upon  the  trees,  which  will  tend  to  keep  the  bark  in  a 
healthy  soft  state. 

1269.  With  regard  to  the  second  mentioned  external  symptom  of  un- 

healthiness  in  trees — ^namely,  moss  or  lichen  upon  tlie  bark — this  may  be 

found  to  exist  upon  trees  in  a  variety  of  circumstances,  soils,  and  situations, 

and  is  not  always  a  symptom  of  unhealthiness.    In  any  district  of  country 

-where  much  rain  falls,  almost  all  trees  will,  to  a  certain  extent,  be  found 

infested  with  lichen ;  and,  notwithstanding,  the  trees  may  grow  vigorously 

find  be  found  in  good  state,  as  I  have  frequently  witnessed.    Trees  existing 

in  a  damp  humid  atmosphere,  where  they  have  not  a  free  circulation  of  air 

^bout  them,  ai*e  generally  much  overgrown  with  moss  upon  their  stems. 

In  this  case  a  diseased  state  of  the  trees  cannot  be  said  to  be  the  cause  of 

-fche  moss  growing  upon  them ;  but  such  trees,  existing  in  a  state  of  air 
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fayourable  to  the  development  of  the  lichen  seeds  upon  their  bark,  may  be 
ultimately  much  injured  by  the  plants  excluding  light  and  air  from  the 
bark ;  and,  in  this  case,  draining  of  the  soil,  so  as  to  cany  off  all  super- 
fluous moisture,  thinning  the  trees  judiciously,  so  as  to  admit  a  free  current 
of  air,  and  removing  the  lichen  from  the  bark,  will  generally  completely 
restore  them.  But  if  those  requisites  of  health  have  been  too  long  neglected, 
it  will  be  impossible  to  effect  a  cure.     Trees  existing  in  a  high  and  exposed 
situation,  more  especially  if  the  subsoil  upon  which  they  are  growing  is 
cold  and  damp,  are  almost  always  much  infested  by  both  moss  and  lichen. 
In  such  circumstances,  this  is  caused  by  the  languid  state  of  the  juices  of 
the  trees,  and  their  not  being,  as  it  were,  sufficiently  strong  to  resist  i 
degree  of  decomposition  in  the  outer  bark.   In  a  case  of  this  nature,  the  only 
remedy  is  to  have  the  subsoil  made  wholesome  for  the  roots  of  the  trees  by 
draining,  and  to  preserve  shelter  as  much  as  possible,  by  not  over-thinning 
or  unduly  exposing  the  trees. 

1270.  Again,  any  plantation  which  may  have  stood  for  a  considerable 
time  in  a  confined  state  for  want  of  thinning  may,  after  receiving  a  seTere 
and  injudicious  thinning,  become  unhealthy  in  the  outer  bark ;  and,  as  a 
certain  natural  consequence,  the  trees  will  be  much  overgrown  with  Udien. 
In  this  case,  the  cause  of  this  growth  is  the  sudden  exposure  of  the  trees  ren- 
dering the  bark  diseased.  I  have  frequently  seen  this  take  place  where  bad 
management  prevailed;  and  after  the  trees  had  grown  more  closely  together, 
so  as  to  produce  shelter  throughout,  the  lichen  disappeared.  We  thus  see 
that  the  appearance  of  lichen  upon  the  bark  of  trees  is  not  always  a  symp- 
tom of  decided  disease  in  them,  but  may  be  occasioned  by  a  temporaiy 
derangement  in  the  natural  functions  of  the  outer  bark ;  and  if  observed  in 
time,  like  any  other  disease,  may  be  arrested  by  removing  the  cause  before 
it  has  had  time  to  become  decidedly  fixed  in  the  constitution  of  the  trees 
affected. 

1271.  What  has  been  said  relative  to  the  appearance  of  moss  and  lichen 
upon  trees,  is  principally  applicable  to  the  hardwood  sorts.  As  to  lichen, 
affecting  the  pine  and  fir  tribes,  I  shall  speak  of  that  shortly.  In  the  mean 
time,  I  would  remark  here  that  hardwood  trees  generally  are  more  easily 
cured  of  any  disease  than  pines  or  firs  are ;  the  reason  appearing  to  be, 
that  their  juices  are  more  pliant  than  those  of  the  others.  The  juices  of 
the  pines  and  firs  are  of  a  thick  consistency,  and  any  sudden  check  to  the 
life  principle  of  those  trees  at  once  stagnates  their  juices  and  renders  them 
unfit  for  circulation ;  whereas,  in  the  case  of  the  hardwood  sorts — such  as 
the  oak,  ash,  &c. — ^the  juices  are  thin  and  of  a  watery  consistency ;  and 
although  those  trees  may  receive  an  injury  in  their  constitution,  these  juices 
will  continue  to  flow  to  a  certain  extent,  and  thus  keep  up  the  life  of  the 
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tree ;  and,  as  the  cause  of  disease  gradually  subsides,  they  will  regain  their 
former  strength. 

1272.  Almost  all  trees  growing  in  high  districts,  unless  the  soil  be  favour- 
able, are  less  or  more  infested  by  lichen,  which  is  occasioned,  I  think,  by 
the  want  of  a  full  flow  of  sap  in  the  trees  to  keep  the  bark  in  a  soft  moist 
state.  The  bark  of  all  such  trees,  when  they  have  arrived  at  any  consider- 
able size  and  age,  is  found  dry  and  hard,  and,  as  it  were,  in  a  half-decom- 
posed state — thus  becoming  a  favourable  receptacle  for  the  growth  of  the 
seeds  of  lichens ;  yet  the  trees,  under  these  circumstances,  may  be  healthy 
enough  in  their  constitution.  It  must,  however,  be  admitted,  that,  under 
such  circumstances,  trees  cannot  grow  vigorously  or  attain  the  valuable  size 
they  would  do  under  more  favourable  circumstances.  In  all  such  cases, 
therefore,  it  would  be  a  very  great  improvement  to  scrape  off  this  outer 
diseased  bark,  and  thus  remove  the  lichen  and  allow  the  stems  of  the  trees 
to  expand  more  freely  by  the  influence  of  light  and  heat  penetrating  more 
readily  through  the  barL  On  the  other  hand,  almost  all  trees  growing 
upon  a  sheltered  district  of  country — ^unless,  indeed,  where  the  soil  may  be 
unfavourable  to  their  growth — ^are  generally  found  clean  and  free  from 
either  moss  or  lichen ;  the  reason  of  which  appears  to  me,  that  the  trees, 
growing  in  fisbvourable  circumstances  of  soil  and  situation,  have  a  vigorous 
constitution,  with  a  full  flow  of  sap,  which  keeps  all  their  parts  in  a  healthy 
state,  so  that  no  opportunity  is  afforded  to  the  seeds  of  such  plants  harbour- 
ing on  them. 

1273.  From  what  has  been  said  above,  it  will  appear  plain  that,  where 
moss  or  lichen  exists  upon  trees,  it  is  in  general  a  symptom  of  something 
-wrong,  although  not  always  a  symptom  of  decided  disease,  but  possibly 
occasioned  by  some  temporary  derangement  in  the  functions  of  the  brfk. 
The  only  way  to  prevent  this  appearance,  is  to  keep  the  soil  dry,  to  admit 
A  free  circulation  of  air,  and  not  to  give  any  sudden  check  to  the  bark  by 
OTer-thinning. 

1274.  With  regard,  however,  to  lichen  growing  upon  the  bark  of  the 
larch,  fir,  and  pine  tribes,  and  where  it  is  retained  upon  them  without 
intermission  the  whole  year,  the  case  is  very  different.  In  these  it  is  a 
certain  indication  of  decomposition  in  the  heartwood  of  the  trees  affected 
by  it.  In  all  my  surveying  of  plantations  in  both  England  and  Scotland, 
during  the  last  ten  years,  I  have  seldom  been  deceived  in  pronouncing, 
relative  to  larch,  pine,  and  fir  trees,  whether  they  were  in  a  healthy  or 
imhealthy  state,  and  that  by  the  appearance  of  the  lichen  and  moss  upon 
t^lieir  bark  alone.  In  doing  this,  however,  there  is  an  indescribable  some- 
-fcliing  which  I  am  guided  by  in  my  own  mind,  and  which  I  could  not  here 
explain  for  the  guidance  of  others ;  it  is,  in  short,  a  mere  tact  of  observation 
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combined  with  experience,  which  is  inexpressible  upon  paper.  I  may  say 
thus  far,  that  wherever  the  lichen  is  found  to  extend  about  two- thirds  up 
the  entire  height  of  the  stem  of  a  tree,  and  is  also  spreading  out  upon  the 
branches,  and  not  falling  off  during  the  summer,  decomposition  in  the 
heartwood  is  evidently  going  on.  SucH  trees  should  at  once  be  cut  down, 
as  the  longer  they  stand  they  will  become  of  the  less  value.  There  is  also 
something  to  be  founded  on  from  the  appearance  and  kinds  of  the  lichens 
and  mosses  at  different  stages  of  disease  ;  but  this  can  only  be  explained 
by  close  observation  upon  the  subjects. 

1275.  The  third  external  symptom  of  disease  in  trees  is  stag-horn  top 
This  symptom  is  one  easily  distinguished  from  all  others  by  the  top  and 
upper  branches  of  the  tree  affected  becoming  dead  and  quite  bare  of  all 
leaves  and  young  twigs,  having  the  appearance  of  stags'  horns.  This  dis- 
ease may  be  occasioned  by  dampness  in  the  subsoil  in  the  case  of  some  sorts 
of  trees,  and  by  the  want  of  sufficient  moisture  in  that  of  others.  It  is 
generally  preceded  by  one,  and  sometimes  by  both  of  the  symptoms  already 
mentioned,  and  is,  I  may  say,  in  all  cases,  irrecoverable,  except  by  draining 
and  pollarding,  by  which  means  the  tree  affected  may  indeed  be  made  to 
lengthen  out  its  existence,  but  not  to  regain  its  former  healthy  constitution. 
Willows  and  poplars,  which  luxuriate  in  a  soil  rather  damp  than  otherwise, 
generally  become  stag-hom-topped  when  grown  in  a  soil  too  dry  for  their 
healthy  development,  and  that  as  soon  as  they  have  arrived  at  such  matu- 
rity upon  the  soil  upon  which  they  may  be  growing,  as  its  nature  is  ciq^able 
of  bringing  them  to.  It  at  once  indicates  their  premature  state  ;  and  the 
wisest  thing  is  to  cut  them  down,  seeing  the  soil  is  not  adapted  for  their 
growth.  Elm,  oak,  ash,  plane,  &c.,  generally  become  stag-hom-topped 
when  the  soil  in  which  they  may  be  growing  is  too  damp  for  maintaining 
them  in  a  healthy  state ;  and,  in  this  case,  if  the  disease  be  observed  in 
time,  draining  the  soil,  and  cutting  off  the  parts  affected,  may  produce  « 
cure ;  but  if  the  subject  is  old,  and  the  disease  has  made  considerable 
progress,  it  is  seldom  that  recovery  can  be  secured,  at  least  so  fuUy  that  the 
tree  can  ever  become  a  valuable  and  healthy  one. 

1276.  Th^  fourth  external  symptom  of  disease  in  trees  is  scale,  whidi  is 
a  small  white  insect  found  clinging  to  the  bark  of  some  species.  In  forest 
trees  it  is  most  frequently  found  upon  the  ash  while  in  a  young  state. 
This  insect,  like  lichen,  is  indicative  of  a  constringent  state  of  the  bark,  and 
may  be  often  found  upon  the  bark  of  young  ash-trees  which  have  receiTed 
an  injudicious  and  too  sudden  thinning.  I  have  also  often  seen  it  to  a  vexy 
great  degree  on  ash  trees  growing  upon  a  light  gravelly  soil,  which  is  not 
congenial  to  their  healthy  growth.  This  latter  case  at  once  points  oat  that 
the  constitution  of  the  trees  affected  under  such  circumstances  is  impaired. 
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and  that  they  will  not  succeed  to  anything  worth,  whatever  means  may  be 
used  for  their  recovery.  Where  it  is  evident  that  trees  with  scale  upon 
them  have  been  injured  by  a  too  severe  thinning,  the  case  is  very  different. 
These  may  be  recovered  by  scraping  off  the  outer  bark  with  the  scale,  and 
allowing  the  trees  in  future  to  become  more  close  among  one  another,  so  as 
to  produce  shelter  sufficient  for  their  health,  as  was  recommended  for  bark- 
bound  trees.  The  scale  is  easily  distinguished  by  the  appearance  of  the 
insect  upon  the  surface  of  the  bark.  It  presents  itself  as  very  numerous 
small  white  spots,  like  those  on  the  bark  of  the  birch  ;  and  if  the  observer 
take  a  stone  and  draw  it  roughly  along  the  tree,  he  will  kill  many  of  the 
insects,  and  see  their  blood  give  a  red  tinge  to  the  bark. 

1277.  The  fifth  external  symptom  of  disease  in  trees  is  premature  bear- 
ing of  seed.  No  tree,  in  a  healthy  rapid-growing  state,  is  ever  found  to 
produce  seed  till  it  has  arrived  at  a  considerable  age  and  size.  I  would  say 
that  any  forest  tree  bearing  much  seed  under  forty  years  of  age  is  not  likely, 
ultimately,  to  arrive  at  anything  approaching  a  valuable  size.  Any  tree, 
however  healthy  a  state  it  may  be  in,  may  be  made  to  bear  seed,  simply  by 
mutilating  its  roots,  or  by  pulling  it  over ;  thus  at  once  showing  us  that, 
before  a  young  tree  produces  seed,  it  must  be  brought  into  an  unhealthy 
state,  either  naturally  or  artificially.  Being  aware  of  this,  it  will  at  once 
be  evident  that,  when  we  find  a  young  tree  producing  profusion  of  seed, 
there  can  be  no  doubt  but  that  it  is  in  a  state  of  premature  decay ;  there- 
fore, in  all  such  cases  we  may  be  at  once  assured  that  such  trees  will  not 
become  valuable  as  timber.  In  short,  when  found  under  those  circum- 
stances, disease  must  have  been  going  on  for  a  considerable  length  of  time, 
and  I  am  not  aware  of  any  successful  means  that  could  be  applied  for  their 
recovery.  The  premature  bearing  of  seed  in  the"  larch,  I  have  in  all 
cases  found  to  be  a  sure  index  of  heart-rot  in  the  trees  ;  and  even  in  the 
case  of  pines  of  any  kind,  the  bearing  of  seed  in  their  young  state  at 
once  points  out  a  weakness  in  their  constitution,  and  tells,  to  the  observ- 
ing eye,  that  the  trees  never  will  become  valuable  as  timber,  but  that  they 
Tvill  become  decayed  in  the  heart  long  before  they  can  arrive  at  large 
dimensions. 

1278.  The  sixth  symptom  of  disease  in  trees  is  dropsy.  This  disease 
xnost  generally  takes  place  in  forest  trees,  either  where  the  soil  is  too  rich 
for  them,  or  where  there  is  an  excess  of  moisture  about  their  roots.  The 
<*a.nse  of  it  appears  to  be  that  the  roots  take  into  the  system  of  the  tree  an 
excess  of  juices,  which  the  bark  and  leaves  cannot  assimilate.  In  this  dis- 
ea»se,  unnatural  swellings  are  observable  on  some  parts  of  the  stem,  which 
l>egin  to  rot  and  throw  off  the  bark.  It  oft^n  also  happens  that  the  leaves 
^vvill  be  found  dropping  off  in  their  green  state,  and  then  the  tree  will  be 
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found  to  die  suddenly.  I  have  frequently  seen  this  the  case  with  the  oak, 
where  planted  in  a  very  rich  soil  with  abundance  of  moistura  In  this 
disease,  where  the  bark  becomes  detached  from  the  wood,  there  will  be  foond 
a  reddish-coloured  water  between  the  wood  and  the  inner  bark.  I  consider 
it  incurable;  and  the  only  thing  is  to  prevent  it  by  attention  to  the  gnmnd 
being  well  drained  and  not  over-rich. 

1279.  Seventh,  Ulcers.  This  is  a  disease  in  trees  which  very  much  resembles 
the  last ;  but  it  is  mostly  confined  to  the  larch  and  pine  tribes.  Its  appear- 
ance is  that  of  a  running  sore  upon  the  side  of  the  stem,  where  the 
natural  juices  escape  in  the  form  of  a  hard  resinous  matter.  This  disease 
is  mostly  found  upon  young  trees  of  these  tribes,  and  is  occasioned  by  in- 
sects lodging  their  eggs  in  the  inner  bark,  where  the  young  live  for  a 
time,  and  destroy  the  alburnum.  I  have  frequently  observed  this  disease 
take  place  in  young  larch  plantations,  where  the  soil  was  in  a  condition 
unfavourable  to  their  growth. 

1 280.  Eighth,  Wounds.     It  sometimes  happens  that  trees  will  reoei?e 
damage  on  their  stems  by  having  the  bark  peeled  off  by  accident  in  some 
way  or  other,  which  may  prove  injurious  to  their  health,  and  not  anfre- 
quently  be  the  cause  of  death.    Any  tree  in  a  healthy  state  is  not  easily 
injured  by  any  external  wound  upon  the  bark,  unless,  indeed,  that  be  so 
extensive  as  completely  to  strip  the  tree  of  its  bark  all  round  at  any  given 
part,  as  is  frequently  observable  in  the  case  of  cattle  stripping  the  bark 
off  to  a  considerable  extent,  when,  of  course,  a  tree  must  be  much  injured, 
and  will  gradually  decline  in  health,  and  ultimately  die.     But  this  is  an 
exception  to  wounds  of  a  general  nature;  and  any  simple  damage  recdved 
upon  the  bark  of  a  healthy  tree  in  all  cases  soon  heals  up,  and  is  only  of 
a-  temporary  nature.     The  case,  however,  is  very  different  with  an  un- 
healthy tree  which  may  receive  an  apparently  simple  wound,  such  as  a  piece 
of  the  bark,  or  even  a  large  branch  broken  off     In  a  case  of  this  natmre^ 
when  the  sap  of  the  tree  injured  is  in  a  diseased  state  previously,  the  wound 
made  becomes,  as  it  were,  a  running  sore ;  rot  will  sometimes  be  induced  at 
the  part,  and  a  gradual  decaying  of  the  whole  tree  will  take  place.     This 
state  of  a  wound  in  a  tree  does  not  often  occur ;  but  I  have  known  it  to 
take  place,  and  that  in  trees  which  were  in  a  state  of  dropsy.    As  I  have 
already  said,  however,  any  simple  wound  made  upon  a  healthy  tree  is  seldom 
or  never  found  injurious,  but  soon  heals  up. 

1281.  Ninth,  Stunted  growth  of  the  young  wood.  This  state  of  a  tne 
is  at  once  apparent  by  the  very  short  annual  growth  of  young  wood  upoft 
all  the  lateral  branches ;  and  may  be  in  general  the  natural  result  of  any  of 
the  diseases  already  described.  Every  healthy  tree  in  a  fair  growing  stafte^ 
if  not  arrived  at  natural  maturity,  ought  to  make  annual  growths  of  nev 
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wood,  upon  the  lateral  and  top  branches,  of  from  six  to  thirty  inches, 
according  to  age  and  species.  If,  however,  a  tree  of  thirty  years  of  age  make 
shoots  of  twelve  inches  annually,  and  soon  after  that  period  is  found  to  be 
making  shoots  of  four  inches  only,  there  is  reason  to  suspect  that  it  has 
become  suddenly  unhealthy.  The  cause  must  be  sought  for  in  some 
one  or  other  of  the  diseases  already  mentioned,  and  a  remedy  applied 
accordingly. 

Every  tree  when  it  has  attained  the  fall  size  and  development  of  its 
nature,  however  healthy  it  may  have  hitherto  been,  gradually  begins  to 
fail  in  making  young  wood.  This  is  the  work  of  time,  doing  to  the  old 
tree  what  disease  does  to  the  young. 

1282.  There  is  very  little  danger  indeed  of  trees  being  destroyed  by  dis- 
ease, provided  they  are  planted  upon  a  soil  properly  fitted  to  their  nature. 
This,  generally  speaking,  it  is  in  the  power  of  the  intelligent  forester  to 
accomplish,  by  drainage,  in  the  first  place,  and  by  a  judicious  selection  and 
adaptation  of  the  different  kinds  to  the  different  descriptions  of  land ; 
and  not  less  important  is  a  judicious  application  of  systematic  thinning 
afterwards. 


SECTION    IV. — ^THE    PERIODICAL   INCREASE    OP   TIMBER   IN   THE    DIFFERENT 

SPECIES    OF    FOREST    TREES. 

1283.  There  is  no  part  of  a  forester's  education  more  neglected  than 
that  of  having,  as  far. as  possible,  a  thorough  knowledge  of  the  size  that 
trees  ought  to  be,  on  a  given  soil  and  situation,  at  a  given  age.  Such  a 
knowledge  can  only  be  obtained  by  close  observation,  and  by  extensive 
experience.  For  some  years  past,  having  been  largely  employed  in  the 
surveying  and  valuing  of  plantations,  both  in  England  and  Scotland,  and 
seeing  that  there  was  great  want  of  data  upon  which  to  calculate  prospec- 
tively the  future  value  of  plantations,  I  have  applied  myself  particularly  to 
gain  information  upon  this  point,  which  I  shall,  in  the  present' section, 
lay  down  for  the  guidance  of  others  who  may  be  called  upon  to  act  as 
valuators  of  wood.  For  a  number  of  years  past,  I  have  made  it  a  point 
of  duty,  wherever  I  have  been  called  upon  to  examine  plantations,  to  take 
notes  of  the  different  sizes  of  trees  as  I  found  them  to  exist  at  a  given 
age  on  a  given  situation ;  and  having  examined  plantations  of  many 
lands,  upon  a  great  variety  of  soils  and  situations,  as  well  as  under  many 
descriptions  of  management,  I  have  come  to  the  conclusion,  that  the  size  of 
a  tree  at  a  given  age,  upon  a  given  situation,  does  not  depend  so  much 
-upon  natural  circumstances  as  upon  the  artificial  management  it  may  have 
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received  In  illustration  of  this,  I  may'  mention  that  I  have  surveyed 
plantations  in  England  which  were  growing  upon  a  very  favourable  soil 
and  situation,  and  which,  compared  with  others  of  a  like  age  in  the  north  of 
Scotland  on  a  soil  rather  unfavourable,  were,  notwithstanding,  fsu:  inferior 
to  the  latter ;  this  being  occasioned  by  bad  management  in  the  one  case, 
and  good  in  the  other.  From  such  a  case  we  may  see  that  the  cultivator 
of  wood,  as  of  any  other  product  of  the  soil,  has  much  in  his  power  in 
making  the  crop  profitable  or  not,  even  where  natural  circumstances  may 
seem  unfavourable. 

1284.  It  would  be  impossible  here  to  give  the  size  which  trees  ought  to 
attain  on  every  variety  of  soil  and  situation,  and  under  all  circumstances  of 
management — so  much  depending  upon  both  artificial  and  natural  local 
circumstances.     For  example,  I  have  frequently  seen  a  plantation  of  trees, 
which  had  been  growing  at  a  rapid  rate,  and  making  great  progress  in 
diameter  of  wood,  suddenly  checked  in  health  by  an  over-thinning,  and 
afterwards,  in  consequence,  making  but  little  progress ;  while,  on  the  other 
hand,  I  have  as  frequently  seen  the  trees  in  a  plantation,  which  had  been 
for  a  time  in  a  confined  state,  and  had  been  in  consequence  doing  little, 
after  being  judiciously  thinned,   rapidly  enlarge  the  diameter  of  their 
stems.     Again,  with  regard  to  natural  local  circumstances,  I  have  often 
observed  trees  growing  on  a  situation  much  sheltered  by  older  wood,  &c, 
making  great  progress  in  the  laying  on  of  diameter  of  wood;  while  in 
another  plantation  not  far  distant,  and  upon  the  same  description  of  soil 
and  altitude,  and  under  the  same  system  of  management  as  the  other,  but 
much  more  exposed  to  the  free  influence  of  the  natural  climate,  trees  of 
the  same  sort  were  making  comparatively  little  advance.     Now,  on  taking 
into  account  all  those  varied  circumstances  which  affect  the  growth  of 
trees,  it  will  at  once  be  evident,  that  to  say  such  a  kind  of  tree  should,  at 
a  given  age,  and  upon  a  given  situation,  be  an  exact  given  diameter,  is  & 
degree  of  perfection  not  to  be  arrived  at,  at  least  during  the  present  cen- 
tury.    In  giving,  therefore,  my  calculations  in  the  present  section,  as  to 
the  periodical  increase  of  timber  in  trees,  I  beg  to  be  understood  that  these 
are  given  as  an  average  of  what  ought  to  be  the  result  at  certain  ages,  and 
under  fair  circumstances  of  situation  and  management. 

1285.  In  taking  my  calculations  of  this  periodical  increase  of  timber,  I 
have  invariably  measured  the  trees  at  about  eight  feet  from  the  gioond ;  and, 
for  the  sake  of  better  illustration,  I  have  reduced  my  calculations  to  three 
distinct  bases  of  situation.  The  First  is  an  average  of  the  periodical  in- 
crease of  timber  in  trees  growing  on  a  favourable  soil  and  site;  the  Second, 
of  that  increase  in  trees  growing  on  moderately  favourable  ones  ;  and  the 
Third  is  an  average  of  the  growth  of  trees  growing  on  unfavourable  ones. 
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1286.  Having  premised  the  above,  I  shall  now  give  the  periodical  in- 
crease of  the  oak. 
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1287.  The  foregoing  statements  relative  to  the  oak  have  all  been  taken 
in  cutting  down  timber  at  all  the  different  ages  specified ;  and  the  num- 
bers given  under  each  head  are  the  averages  taken  from  many  trees  of 
the  same  age.     The  most  prominent  feature  of  the  statement  is,  that  upon 
the  favourable  soil  and  situation,  as  stated  under  the  1st  division,  the  oak 
not  only  grows  more  rapidly  and  attains  a  greater  diameter  of  wood  in  a 
given  number  of  years,  but  it  also  continues  to  grow  healthily,  and  lay  on 
a  greater  bulk  of  wood  at  a  great  age,  than  the  others  on  less  favourable 
soils  and  situations;  that  is,  taking  the  oak  upon  a  favourable  soil  and  site, 
at  from  ninety  to  one  hundred  years  of  age,  we  will  invariably  find  it  make 
considerable  progress  during  that  period ;  while  the  same  sort  of  trees,  as 
found  growing  upon  a  less  favourable  soil  and  site,  will  have  almost  ceased 
to  make  any  perceptible  amount  of  timber.    Between  ninety  and  one  hun- 
dred and  twenty  years  of  age,  the  tree,  in  the  former  case,  has  increased  its 
diameter*  to  the  extent  of  two  inches ;  while  in  the  latter,  one  half  inch  is 
made  during  that  period  of  thirty  years ; — and  again,  in  the  third  case  spe- 
cified, no  increase  has  been  made  at  all ;  and  at  this  stage  the  wood  of  such  a 
tree  must  be  in  a  declining  state.   We  thus  see  that,  on  an  unfavourable  soil 
and  site,  if  we  wish  to  have  the  wood  in  its  most  valuable  state,  it  should  be 
cut  between  sixty  and  seventy  years  of  age,  and  on  the  moderately  favour- 
able soil  between  eighty  and  ninety;  while  upon  the  favourable  soil  it  may 
Jbe  leffc  growing  till  perhaps  one  hundred  and  forty  or  one  hundred  and  fifty 
years.    At  first  sight  it  may  appear  that  two  inches  in  diameter  is  but  a  small 

2^ 


562 


PERIODICAL  INCREASE   OF  TIMBER 


amount  of  wood  to  be  laid  on  by  a  tree  during  a  period  of  thirty  years»  as  in 
the  case  of  the  oak  in  the  1st  class  between  ninety  and  one  hundred  ud 
twenty  years.  But  if  we  suppose  the  stem  of  such  a  tree  to  be  twenty  feet  long 
only,  we  will  have  laid  on  during  that  period  at  least  fourteen  feet  of  extra 
timber,  which,  at  3s.  per  foot,  gives  £2, 2s.  of  additional  value  in  wood  laid  on. 
1288.  I  shall  now  proceed  with  a  corresponding  statement  relative  to 
the  larch ;  but,  instead*  of  giving  the  diameter  at  periods  of  ten  years,  as  in 
the  case  of  the  oak,  I  shall  take  periods^  of  five  years.  My  reason  for  doing 
so  is  that,  in  cutting  down  larch  trees,  their  periodical  thinnings  are  gene- 
rally made  at  or  within  periods  of  fiye  years ;  consequently  it  is  an  object 
of  importance  to  have  an  estimate  of  the  diameter  which  they  should,  in 
general  cases,  present  at  periods  of  five  years. 


DIAMKTEB  IS 

r  INCHES  EIGHT 

Ann  OF  TiUEES. 

THE  GBOUIfD. 

1st. 

2d. 

3d. 

On  favourable 
SoU  and  Site. 

On  moderately 

favourable 
Sou  and  Site. 

On  unfitvonr- 

able  Soil  and 

Site. 

Larch  at  10  years  old. 

li 

i 

•  •  • 

16 

5 

3 

2 

20 

9      ^ 

7 

5 

25 

11 

9 

6 

30 

13i 

11 

H 

35 

17 

13^ 

8 

40 

21 

15| 

•  ■  • 

45 

23l 

16i 

■  • 

60 

24l 

17 

55 

25^ 

17i 

60 

27 

18 

65 

28 

•  •  • 

70 

29 

ft  •• 

75 

30 

•  •  • 

80 

30i 

•  ■  • 

All  those  measurements  are  taken  from  trees  cut  down  upon  the  estate 
of  Amiston.  They  indicate  to  us  that,  on  a  favourable  soil  and  site,  the 
larch  will  continue  to  make  wood  till  above  eighty  years  of  age,  and  will 
even  then  be  of  a  soimd  constitution,  as  I  have  frequently  had  occasion  to 
observe ;  while,  on  a  soil  of  moderate  capabDities,  sixty  years  of  age  miy 
be  considered  as  the  maximum  of  the  larch ;  and  in  order  to  have  the  foil 
value  of  the  trees  growing  under  such  circumstances,  they  should  then  be  cot 
down.  Again,  upon  a  soil  and  situation  unfavourable,  from  thirty  to  AiiQf' 
five  years  may  be  considered  as  the  maximum  of  the  trees ;  and  if  not  cat 
down  at  that  age,  the  trees  will  begin  to  decay  rapidly  in  the  heart-wood 

1289.  I  shall  next  give  a  statement  of  the  progressive  growth  of  the 
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Scots  pine,  as  taken  from  specimens  of  the  tree  measured  in  the  Highlands 
of  Scotland,  as  well  as  others  on  the  estate  of  Amiston. 
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1 290.  The  following  represents  the  periodical  increase  of  timber  in  the 
spruce  fir,  as  taken  from  an  average  of  trees  measured  on  a  number  of 
estates  in  Mid-Lothian : — 


A0E8  OF  Trxer. 


Spruce  fir  at  10  years  old, 


diameter  in  inches  eight  feet  above 

THE  ground. 
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Site. 
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The  measurements  in  the  1st  class  of  spmce  firs,  as  above  stated,  were 
taken  from  trees  generally  growing  in  hollow  sheltered  parts  upon  a  sdfi 
heavy  clay  of  a  damp  tenacious  nature ;  and  those  in  the  2d,  from  trees 
generaUy  growing  upon  a  fair  loamy  soU  on  flat  parts  of  the  country,  wdl 
drained.  Those  in  the  Sd  class,  being  upon  unfavourable  soil  and  situation, 
have  all  been  taken  from  the  average  of  trees  found  growing  upon  a  thin 
gravelly  soil  with  a  high  exposure,  under  which  circumstances  the  spruce 
seldom  arrives  at  any  useful  size,  generally  taking  heart-rot  when  from 
thirty  to  thirty-five  years  of  age,  and  then  failing  to  make  wood,  as  indi- 
cated in  the  table. 

1291.  The  following  statements  show  the  periodical  increase  in  the  ash 
and  sycamore,  taken  from  measurements  of  trees  cut  down  on  the  estate  of 
Arniston,  as  well  as  upon  some  other  estates  in  Mid-Lothian — ^all  which 
were,  I  consider,  growing  under  moderately  favourable  circumstances  of 
soil  and  situation.  Not  having  got  measurements  upon  1st  or  3d  class 
ash  and  sycamore  trees,  I  must  in  the  mean  time  restrict  myself  with  regard 
to  these  trees,  to  the  average  of  2d  class  ones. 
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1292.  I  shall  now  give  a  statement  of  the  periodical  increase  of  limber 
in  the  Scots  elm  and  the  black  poplar.  The  elm  is  an  average  of  trees 
growing  upon  a  moderately  favourable  soil  and  situation,  and  the  poplar  of 
those  raised  in  a  very  favourable  one.  As  yet  I  have  not  had  leisure  to 
devote  such  time  to  the  subject  as  to  enable  me  to  furnish  data  to  give 
statements  of  the  1  st  and  3d  class  trees  of  the  elm,  or  of  the  2d  and  3d  of 
the  poplar.  In  the  mean  time,  therefore,  I  defer  giving  any  more  than  the 
following,  hoping  that  still  it  may  be  in  my  power  to  supply  those  parti- 
culars which  are  now  left  blank. 
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1293.  I  now  giye  the  beech  and  sweet  chestnut,  as  taken  from  the 
average  of  a  number  of  trees  cut  down  on  yarious  estates  in  Mid-Lothian, 
on  moderately  favourable  soils  and  situations. 
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!From  the  two  statements  given  above  relative  to  the  periodical  increase  of 
timber  in  the  sweet  chestnut  and  the  beech,  it  is  very  observable  that,  on 
A  soil  of  moderate  capabilities,  the  beech  grows  to  a  much  larger  size  than 
the  sweet  chestnut ;  showing  that,  in  order  to  bring  the  sweet  chestnut  to 
the  large  dimensions  which  we  find  in  some  parts  of  the  country,  it  re- 
quires a  very  fietvourable  soil  and  situation — a  point  of  great  importance  to 
1)e  kept  in  view  by  any  person  engaged  in  valuing  wood  for  the  transfer  of 
property. 

1294.  Having  now  given  the  foregoing  statements  relative  to  the  peri- 
odical growth  of  our  principal  forest  trees,  in  so  far  as  my  observations  on 
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the  subject  will  at  present  permit  me  to  do  in  a  decided  manner,  I  shall 
only  state,  in  conclusion  upon  this  point,  that  I  have  found  these  calcnlar 
tions  of  the  greatest  yalue  to  myself  when  called  out  to  value  plantations 
prospectively  for  the  transfer  of.  landed  property ;  and  I  have  no  doubt  but 
that  they  will  also  prove  of  value  to  others.  There  is  great  want  of  a  &r 
more  extensive  basis  upon  which  to  calculate  the  progressive  growth  of 
trees  than  is  here  given,  and  it  would  be  of  infinite  advantage  to  all  iBte^ 
ested  in  timber  growing,  were  every  intelligent  forester  to  turn  his  atten- 
tion to  this  point,  and  lay  up,  at  least  for  himself,  from  his  own  experience, 
as  extensive  data  as  possible  relative  to  the  periodical  increase  in  the 
growth  of  timber  on  the  estate  upon  which  he  may  be  employed. 

1295.  Before  concluding  the  present  section,  it  may  not  be  out  of  jJace 
to  answer  a  question  which  has  been  very  frequently  put  to  me  by  pro- 
prietors of  plantations — namely,  what  height  should  a  tree  of  a  givai 
species  be  at  a  given  age  ?  My  answer  is,  that  under  equal  circumstances 
of  soil,  management,  and  situation,  trees  of  any  species  will,  at  a  given  age, 
be  pretty  nearly  a  given  height,  but  may,  under  different  circunistanoes  of 
soil,  &a,  greatly  vary  in  height.  Thus,  if  we  suppose  that  an  oak  tree  at 
forty  years  of  age  should  be  as  many  feet  in  height,  when  growing  on  a 
level  and  moderately  sheltered  part  of  the  country,  it  is  quite  likely  that 
another  oak  of  the  same  age,  if  planted  on  a  high  and  exposed  situation, 
will  not  be  much  more  than  twenty  feet  high  ;  and  again,  another  oak  of 
equal  age,  planted  in  a  sheltered  glen,  may  attain  the  height  of  sixty  feel 
in  the  tome  number  of  years  ;  thus  showing  us  that,  in  this  respect,  as  in 
the  diameter  of  trees,  a  very  great  deal  depends  upon  soil,  management,  and 
situation  ;  consequently  no  definite  rule  as  to  this  point  can  be  stated. 


SECTION  V. HOW  TO  FIND  THE  VALUE  OF  GROWING  PLANTATIONS,  AND  OF 

FULL-GROWN  TIMBER  TREES. 

<  1296.  The  valuing  of  plantations  is  a  point  in  forestry  which,  to  be  done 
properly  and  justly,  requires  the  exercise  of  the  judgment  of  a  man  who 
has  had  long  practical  experience  in  the  matter.  He  who  gives  himsdf 
out  as  a  valuator  of  plantations,  in  the  settlements  *and  divisions  of  landed 
property,  must  be  possessed  of  an  accurate  knowledge  of  the  prospecti?e 
value  of  all  the  plantations  that  can  possibly  come  under  his  notice,  undff 
the  age  of  full-grown  timber.  He  must  have  an  intimate  knowledge  of  the 
habits  of  growth  of  the  different  species  of  forest  trees,  and  of  the  influence 
of  soil  and  local  climate  on  their  periodical  increase  of  timber ;  these  quali- 
fications being  absolutely  necessary  in  the  valuing  of  young  plantations 
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•whUe  they  are  under  the  age  of  ftall-grown  timber  trees ;  and  as  such  quali- 
fications are  only  attainable  by  a  pretty  long  course  of  experience  as  a 
practical  forester,  I  shall  here  state  only  the  general  method  of  goiag  to 
work  in  valuing  plantations. 

1297.  In  taking  the  present  transferable  value  of  plantations,  they  are 
divided  into  three  different  and  distinct  classes,  namely : — 

1st,  Plantations  not  thi^ined  for  the  first  time. 

2d,  Those  which  have  been  thinned,  but  are  under  full-timber  siza 

3d,  Those  of  full-timber  size. 

As  each  of  these  classes  is  valued  in  a  manner  different  &om  the  others, 
I  shall  here  treat  of  the  manner  of  valuing  in  each  case  separately.  With 
regard  to  the  first,  then-;— were  I  called  upon  to  give  the  transferable  value 
of  any  young  plantation  which  had  not  been  thinned  for  the  first  time 
when  I  saw  it,  I  would  in  the  first  place  calculate  the  original  expense  of 
fencing,  draining,  and  planting;  and  having  ascertained  this  point,  I  would 
next  measure  the  extent  of  the  plantation  in  acres,  and  put  upon  it  a  rent 
per  acre,  corresponding  with  the  land  in  the  immediate  neighbourhood, 
but  in  all  cases  making  an  allowance  for  inaccessible  heights  and  hollows. 
Then  the  rule  for  finding  the  valuation  is — to  the  cost  of  fencing,  draining, 
and  planting,  and  the  rent  of  the  land  occupied  for  the  time,  add  the 
amount  of  compound  interest  on  these,  at  from  three  to  five  per  cent 
according  to  the  state  of  the  crop,  and  the  result  will  be  a  fair  transferable 
value  between  two  parties.* 

1298.  With  regard  to  the  second  class  of  plantations  mentioned  above — 
namely,  those  which  have  been  thinned,  but  are  under  full-timber  size : — 

When  trees  attain  a  size  when  it  is  necessary  to  thin  them  for  the  first 
time,  they  will  then  afford  certain  evidences  on  which  to  found  calculations 
of  their  ultimate  produce  and  value.  Therefore,  at  the  time  when  young 
trees  show  evidence  of  their  future  health,  and  until  they  have  attained  a 
fuU-timber  size,  the  valuation  of  such  plantations  ought  to  proceed  on  the 
principle  of  prospective  value,  and  the  rule  for  doing  so  is  this : — First,  de- 
termine the  number  of  years  the  trees  will  require  to  arrive  at  maturity ; 
second,  calculate  the  value  of  all  thinnings  that  are  likely  to  be  taken  from 
the  plantation  before  it  arrives  at  maturity,  and  that  in  periodical  thinnings 
of  five  years  from  the  time  that  the  valuation  is  taken ;  and  third,  estimate 

*  John  Lockhart  Morton,  in  his  work  called  Tfie  Recounts  of  Ettates,  at  page  239,  seema 
-to  have  laboured  under  the  impreaaion  that  in  giving  the  above  rule  for  the  valuation  of 
young  plantatioDS,  I  take  the  land  on  which  they  grow  into  consideration  as  well  as  the 
crop.  This,  however,  I  do  not,  as  I  only  refer  to  the  value  of  the  crop,  and  not  to  the  value 
of  the  land  at  aU.  I  take  this  opportunity  to  correct  Mr  L.  Morton's  mistake,  and  to  state 
-that  the  remarks  in  this  section  refer  to  the  value  of  a  crop  of  trees  only,  and  not  to  that  of 
-the  land,  which  is  understood  to  be  valued  separately,  and  as  if  no  crop  was  on  it. 
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the  value  of  all  the  ti*ees  which  will  arrive  at  perfection  of  growth :  from 
the  total  amount  of  these  sums  deduct  compound  interest  for  the  period 
the  trees  require  to  attain  maturity,  and  the  result  will  be  the  present 
transferable  value  of  the  plantation. 

1299.  With  regard  to  the  third  dass  of  plantations  as  above  stated— 
namely,  those  which  have  arrived  at  full-timber  size : — 

As  this  is  a  class  of  plantations  which  every  forester  ought  to  be  able  to 
value  at  sight,  I  shall  be  more  particular  in  pointing  out  the  method  of 
going  to  work  here.  Few  foresters  are  ever  called  upon  to  value  the  two 
first-named  classes  of  plantations,  but  the  case  is  altogether  different  with 
regard  to  full-grown  trees:  these  are  the  harvest  of  their  labours,  and 
they  are  almost  every  day  called  upon  to  cut  down  and  value  trees  of  fall- 
grown  dimensions.  In  this  case  it  is  not  the  transferable  value  of  the 
unripe  crop  as  found  upon  the  land  that  we  have  to  do  with:  it  is  the 
simple  value  of  the  wood  itself — the  value  of  each  tree  in  its  perfect  state, 
in  so  far  as  the  ground  is  qualified  to  produce  it 

1300.  It  is  often  necessary  that  full-grown  timber  trees  should  be  valued 
previous  to  their  being  cut  down;  and  particularly  in  the  case  of  a  transfer 
of  property,  it  is  absolutely  necessary  to  have  this  done,  inasmuch  as  the 
trees  are  a  part  of  the  property  to  be  sold.  In  taking  the  value  of  timbo' 
in  its  growing  state,  two  methods  are  in  practice  among  wood-valuaton ; 
the  one  is  to  measure  the  height  of  each  tree  by  means  of  a  measuring  pole 
with  a  ladder,  and  by  actually  girthing  the  tree  in  the  middle  with  a  cord, 
and  finding  the  contents  in  the  usual  manner  of  measuring  round  timber : 
the  other  method  is,  that  of  judging  by  the  eye  the  number  of  feet  that 
each  tree  may  contain* 

1301.  With  regard  to  the  first  method-^namely,  that  of  measuring  the 
trees  by  means  of  a  pole  with  a  ladder — some  suppose  that  this  is  the  most 
correct  way  of  going  to  work  in  the  valuation  of  growing  timber ;  and  in 
consequence  of  this  opinion  having  for  some  time  past  prevailed  among 
the  older  class  of  valuators,  much  precious  time  has  been  lost  by  them,  as 
well  as  useless  expense  entailed  upon  the  proprietors  who  have  employed 
them.  I  have  myself  seen  three  men,  apparently  busily  employed  for  the 
space  of  ten  days,  in  the  measurement  of  four  hundred  trees,  by  the  method 
in  question ;  and  even  after  all  their  labour,  their  valuation  was  disputed 
A  friend  of  mine  being  called  in  to  make  a  second  valuation,  he  did  so  by 
estimating  the  size  of  each  tree  by  sight,  and  did  the  whole  work  in  about 
half  a  day ;  and  when  those  trees  actually  were  cut  down  and  measm:ed, 
his  report  of  the  valuation  corresponded  to  within  five  per  cent  of  the 
truth,  while  the  report  given  by  the  other  party  was  thirty  per  cent  beyond 
the  truth ; — this  instance  at  once  pointing  out  the  possibility  of  being  very 
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incorrect  in  the  valuation  of  trees  measured  with  a  pole  and  cord.  From 
the  many  obstacles  that  are  apt  to  come  in  the  way,  it  is  almost  impossible 
to  measure  correctly  any  large  tree  in  its  growing  state  ;  and  by  a  short 
sketch  of  the  manner  of  proceeding  in  this  kind  of  work,  the  obstacles  to 
correctness  will  at  once  appear.  In  measuring  tree's  thus,  the  valuator  has 
with  him  two  men — the  one  carrying  with  him  a  pretty  long  ladder,  in 
order  to  get  upon  the  trees  from  the  ground ;  while  the  other  bears  with 
him  a  measuring  pole,  generally  about  ten  feet  in  length,  divided  into  feet 
and  inches  for  measuring  the  height  of  the  tree,  and  a  tape  line  marked  with 
feet  and  inches  for  taking  its  girth.  With  these  assistants  thus  furnished, 
the  valuator  proceeds  by  causing  the  man  with  the  ladder  to  hold  it  to  a 
tree,  while  the  other  goes  upon  it,  and  with  his  rod  measures  the  height  of 
the  tree  as  he  proceeds  upwards.  Having  ascertained  the  entire  height,  as 
far  as  may  be  considered  measurable  timber,  he  again  measures  downwards, 
one  half  of  the  height  of  the  tree,  in  order  to  take  the  girth  at  that  part, 
for  calculating  the  side  of  the  square ;  and  in  this  manner  the  valuator 
proceeds  from  one  tree  to  another,  noting  down  the  dimensions  as  he  pro- 
ceeda  Now,  as  to  correctness,  this  method  would  do  very  well,  provided 
that  ihere  were  no  branches  upon  the  trees ;  and,  no  doubt,  the  operators 
always  choose  that  side  of  a  tree  which  is  most  free  from  branches  ;  but, 
notwithstanding,  there  are  few  trees  which,  in  taking  a  straight  line  from 
top  to  bottom,  have  not  several  branches  to  intercept  the  object.  This  is 
what  makes  their  measurement  so  very  incorrect ;  for  when  the  man  with 
the  pole  has  his  line  of  measurement  intercepted  by  one  or  two  branches, 
lie  generally  has  to  change  his  position  upon  the  tree,  and  this  often  many 
times  in  the  ascent  of  one  tree  ; — often  causing,  consequently,  an  error  of 
several  feet  in  the  value  of  one  tree,  less  or  mora  Mr  Monteith,  the  well- 
known  author  of  the  Forester's  Ouide,  invented  an  instrument,  which 
wrought  with  a  wheel  in  taking  the  height  of  a  tree,  and  this  instrument 
he  himself  used  in  the  valuation  of  forest  trees.  But  for  the  same  reason 
that  I  have  already  mentioned — from  the  wheel  being  interrupted  by  the 
branches  of  the  trees — it  soon  fell  into  disrepute,  and  is  now  scarcely  or 
ever  used  ;  besides,  the  time  and  labour  required  are  very  much  against  its 
being  used  by  active  valuators  of  the  present  day.  Such  taien,  in  almost 
all  cases,  accustom  themselves  to  estimate  any  standing  tree  simply  by 
sight — ^which  is,  indeed,  when  done  by  an  experienced  man,  the  method 
most  to  be  depended  upon.  The  eye  is  not  easily  deceived  in  the  compara- 
tive magnitude  of  any  two  or  more  objects ;  and  more  particularly,  if  it  has 
l>een  long  accustomed  to  compare  the  relative  sizes  of  different  objects  of 
the  same  form,  its  judgment,  if  I  may  so  speak,  becomes  almost  indisput- 
able ;  at  least,  a  man  is  very  seldom  deceived  by  his  eyes  in  the  viewing  of 


570  HOW  TO   FIND   THE   VALUE  OF 

an  object,  if  he  have  but  accustomed  them  to  act  in  accordance  widi  his 
judgment ;  and  this  is  all  that  is  required  in  order  to  give  a  correct  idea  of 
the  size  of  any  tree.  It  merely  requires  that  the  eye  should  be  accustomed 
to  the  work,  and  that  judgment  should  never  be  passed  on  the  sLse  of  a 
tree  until  the  mind  is  actually  satisfied  of  the  truth  of  the  impression 
produced. 

1302.  Every  forester  ought  at  once  to  be  able  to  estimate  the  size  of  any 
tree  on  first  sight  of  it.  But  a  course  of  training  is  necessary  before  beii^ 
able  to  do  this ;  and  as  I  myself,  in  all  cases  of  valuing  growing  timber, 
pass  judgment  of  the  size  simply  by  sight,  I  shall  here  point  out  the  coune 
of  training  necessary  to  those  who  may  wish  to  excel  in  this  most  usefid 
point  in  forestry. 

Those  who  never  have  accustomed  their  eyes  to  compare  the  rektire 
sizes  of  difierent  objects,  may  at  first  be  led  to  think  that  it  is  impossible 
for  any  man  to  give  a  correct  judgment  of  the  exact  bulk  of  one  tiee  as 
compared  with  another.  This  opinion,  at  first  sight,  is  natural  ;  but  tiie 
power  of  habit  is  well  known  to  be  incredible  ;  and  those  who  entertam 
the  idea  of  there  being  great  di£Sculty  to  overcome,  may  be  assured  that  a 
few  weeks  of  persevering  practice  will  overcome  all  the  diflSculty.  When 
I  first  commenced  training  myself  to  value  trees  by  sight,  I  was  engaged 
in  the  thinning  of  plantations  from  twenty  to  forty  years  old.  For  a  few 
weeks  I,  in  every  case  of  cutting  down  a  tree,  first  eyed  it  from  bottom  to 
top,  and  from  top  to  bottom,  and  passed  my  judgment  as  to  the  number  of 
cubic  feet  it  contained  before  I  cut  it  down ;  and  as  soon  as  I  had  the  tree 
cut  down  and  pruned,  I  measured  the  length  with  my  rule,  and  took  the 
girth  in  the  middle,  and,  on  casting  up  the  contents,  I  compared  the  result 
with  my  previous  judgment  of  the  matter ;  and  at  the  end  of  three  weeb, 
which  time  I  was  employed  in  the  thinning  of  the  plantations  mentioned, 
I  could  have  told,  to  within  a  mere  trifle,  the  actual  number  of  feet  and 
inches  in  any  individual  tree  before  I  cut  it  down.  In  the  same  manner  I 
practised  myself  when  cutting  down  large  trees,  embracing  every  oppo^ 
tunity  of  improving  my  judgment  upon  the  point,  until  I  came  to  haTe 
perfect  confidence  as  to  the  correctness  of  my  decision. 

1303.  But  there  is  one  remark  which  may  be  useful  to  mention  here, 
relative  to  the  correctness  or  incorrectness  of  the  judgment  of  the  eye  in 
taking  the  size  of  a  tree — ^namely,  the  mind  must  be  perfectly  at  ease.  A 
valuator,  with  his  mind  uneasy  upon  any  point  foreign  &om  his  present 
purpose,  is  certain  to  commit  errors ;  and  this  I  mention,  in  order  that  any 
young  beginner  who  may  read  this,  and  may  commence  his  training  in  the 
way  I  did,  may  be  upon  his  guard  at  aU  times  when  raining. 

1304<.  Having  thus  pointed  out  the  way  by  which  any  forester  may 


I 


GROWING  PLANTATIONS. 


571 


acquire  the  useful  habit  of  valuiiig  trees  by  sight,  I  shall  now  give  a  state- 
ment of  the  manner  in  which  I  generally  go  to  work  in  the  actual  yalna- 
tion  of  the  trees  in  a  plantation. 

When  called  upon  to  take  the  valuation  of  a  plantation  of  full-grown 
trees,  or,  as  it  may  be,  a  thinning  of  trees  from  a  plantation,  I  provide  my- 
self with  a  pretty  large  passbook,  containing,  as  usual,  money  columns  on 
the  right-hand  side  of  each  page,  and  the  spaces  upon  the  left-hand  side  of 
the  money  columns  I  divide  into  four  equal  parts,  parallel  with  them;  the 
first  space  upon  the  left-hand  side  is  for  entering  the  numbers  to  correspond 
with  those  intended  to  be  marked  upon  the  trees ;  the  second  for  entering 
the  species  of  each  tree  as  it  is  numbered ;  the  third  for  entering  the 
number  of  cubic  feet  contained  in  the  tree  as  marked ;  and  the  fourth  con- 
tains the  price,  per  cubic  foot,  of  each  tree  as  numbered.  The  following 
sketch  of  this  form  of  book  will  more  readily  assist  the  learner : — 

1305. 
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Number  of  each 
Tree. 

Species  of  each  Tree. 

Cubic  feet  in 
each  Tree. 

Price  per  Foot 
of  each  Tree. 

Value. 

«.     d. 

£     s.      <L 

1 

Oak, 

90 

3     6 

16  16     0 

2 

Ditto, 

30 

2    6 

3  15     0 

3 

Ash, 

82 

2     0 

8     4     0 

4 

Ditto, 

20 

1     6 

1  10     0 

5 

Elm, 

73 

2     0 

7     6     0 

6 

Ditto, 

30 

1     8 

2  10    0 

7 

Beecb, 

76 

1     6 

6  12     6 

8 

Ditto, 

•    25 

0  10 

1     0  10 

9 

Plane, 

87 

3    0 

13     1     0 

10 

Ditto, 

26 

1     6 

1  19    0 

11 

Larch, 

64 

2    0 

6    8     0 

12 

Ditto, 

32 

1     4 

2     2    8 

13 

Soots  Fir, 

58 

1     6 

4    7    0 

14 

Ditto, 

18 

1     0 

0  18    0 

t 

1306.  In  the  act  of  valuing  trees  in  the  forest,  I  do  not,  of  course,  take 

time  to  sum  up  the  value  of  each  tree,  but  leave  the  money  columns  blank 

until  I  have  the  work  finished,  or  at  least  until  the  evenings  when  I  get 

liome,  when  I  have  leisure  to  do  so  correctly.    Having  provided  myself 

-with  a  book  of  the  description  mentioned  above,  all  ready  and  ruled,  with 

tlie  numbers  filled  in,  and  the  uses  of  the  columns  written  along  the  top  of 

each  page,  I  next  engage  three,  or  perhaps,  if  the  trees  are  hard  in  the  bark 

a>nd  difficult  to  mark,  four  men  of  active  habit,  each  provided  with  an  iron 

adapted  for  the  marking  of  figures  upon  the  bark  of  trees  :  one  of  the  men 

'begins  by  marking  No.  1  upon  the  first  tree  to  be  valued,  a  second  man 

marks  No.  2,  a  third  No.  3,  and  the  fourth  No.  4 ;  and  in  this  manner  the 

four  men  follow  one  another,  each  of  them  marking  his  own  number  next 
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in  succession  upon  another  new  tree;  that  is,  if  the  first  man  mark  Na  1, 
his  next  in  succession  will  be  No.  5 ;  if  the  second  mark  No.  2,  his  next 
will  be  No.  6 ;  and  so  on  with  the  rest.  When  the  men  are  property 
arranged  at  their  work  of  marking  the  trees,  I  next  commence  myself 
with  the  tree  having  the  mark  No.  1  upon  it,  and  write  opposite  the  same 
number  in  my  book  the  species  of  the  tree,  next  the  number  of  cubic  feet 
that  I  think  it  contains,  and  lastly,  the  price  per  cubic  foot  of  each  ttee, 
such  as  I  think  it  would  really  bring  in  the  market  at  the  time  of  yaluatioiL 
In  the  same  manner  I  go  on  with  every  tree  to  be  valued. 

1307.  I  may  remark  here  that  eveiy  valuator  of  growing  timber,  previom 
to  entering  upon  the  valuation  of  it  in  any  locality  with  which  he  is  not 
well  acquainted,  should  in  all  cases  make  himself  properly  aware  of  the 
general  prices  of  wood  in  that  district ;  for  if  he  do  not,  he  willnnquestiGih 
ably  commit  gross  errors  in  his  work.  If,  for  instance,  a  valuator  were  to 
be  called  from  Edinburgh  to  value  wood  in  the  county  of  Peebles,  or  any 
other  inland  district,  and  he  proceeded  to  value  the  same  according  to  the 
rate  of  wood-sales  in  the  neighbourhood  of  Edinburgh,  his  valuation  would 
of  course  be  about  one-third  too  high,  because  in  any  inland  district 
there  is  comparatively  little  demand  for  wood :  consequently,  before  the 
wood  could  be  sold,  it  would  require  to  be  carted  by  the  purchaser  a  ca&- 
siderable  distance  to  some  railway  station  before  it  could  be  taken  to  a 
market ;  and  seeing  this,  the  valuator  should  always  regulate  his  prices 
according  to  the  prices  that  he  knows  will  be  given  at  the  nearest  sea- 
port, deducting  the  expenses  which  will  be  necessary  to  cany  the  timber 
between  the  place  where  it  is  growing  and  the  market  where  it  is  to  be 
sold. 
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SECTION  I. EFFECTS  OF  TRANSPLANTING  ON  THE  CONSTITUTION  OF  TREES. 

• 

1308.  For  masy  years  past,  the  transplanting  of  large  trees  from  the 
forest  ground  to  the  park,  with  the  view  of  producing  an  immediate  effect 
where  these  were  wanting  upon  the  home  grounds  of  proprietors,  has  been 
practised  with  more  or  less  success,  and  that  in  proportion  as  the  operation 
of  removing  the  trees  had  been  done  in  the  manner  least  tending  to  check 
the  healthy  flow  of  vegetable  life  in  the  trees  so  removed. 

It  appears  very  evident  to  me,  that  any  tree,  however  large  it  may  be,  if 
only  in  a  healthy  and  growing  state,  may,  under  certain  circumstances,  be 
as  safely  removed  from  one  position  to  another,  as  the  merest  sapling  fix)m 
the  nursery-bed.  If  we  can,  in  our  everyday  practice,  calculate  on  the 
certainty  of  a  small  oak  tree  growing  when  it  has  been  removed  from  the 
nursery-row  to  the  open  forest  land,  may  we  not,  with  equal  certainty,  cal- 
cidate  upon  a  large  oak  tree  growing,  when  merely  removed  from  one  part 
of  a  landed  property  to  another,  provided  the  operation,  in  the  case  of  the 
large  tree,  be  performed  with  that  amount  of  care  and  skill  which  is  neces- 
sary to  preserve  in  healthy  action  all  its  life  principles  ? 

1309.  I  am  aware  that  many  entertain  opinions,  relative  to  the  trans- 
planting of  large  trees,  very  different  from  mine  as  expressed  above ;  and 
those  who  differ  from  me  as  to  the  propriety  and  practicability  of  safely 
transplanting  large  forest  trees,  say  that  the  constitution  of  a  young  tree  is 
more  pliable  and  not  so  easily  injured  as  that  of  a  large  one,  and  conse- 
quently is  not  so  easily  affected  by  sudden  change  or  removal.     This,  no 
doubt,  is  true  ;  but  if  we,  in  the  removal  of  a  large  tree,  can  but  adjust  the 
operation  to  the  natural  wants  and  requirements  of  the  subject  handled  in 
the  same  proportion  as  we  can  do  to  the  smaller  one,  are  we  not,  according 
to  the  usual  laws  of  nature  as  found  to  exist  in  all  plants,  equally  entitled 
to  say  that  the  one  will  continue  in  health  as  well  as  the  other  ?    There 
can,  I  think,  be  no  dispute  as  to  that ;  therefore,  in  the  transplanting  of 
all  trees,  whether  young  or  old,  large  or  small,  all  that  is  required  in  the 
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operator  is,  to  adjust  that  operation  to  the  natural  wants  and  ref  uiVv- 
Tnents  of  the  subject,  when  the  success  will  be  as  complete  in  any  one  case 
as  in  another. 

1310.  Those  who  maintain  that  success  in  the  transplanting  of  lai]ge 
trees  cannot  be  obtained  in  equal  proportion  as  in  the  case  of  young  ones, 
point  to  the  many  failures  that  have  taken  place  in  that  department  of 
arboriculture,  on,  undoubtedly,  very  many  landed  properties  in  Britain- 
saying,  at  the  same  time,  that  a  great  deal  of  money  has  been  uselessly 
expended  by  proprietors  upon  that  operation,  who  have  had  nothing  but 
disappointment  as  their  reward  in  the  end.  This  I  must  also  admit  But 
the  grand  question  is,  Were  those  trees  which  failed  to  grow  according 
to  the  expectations  of  the  proprietors  who  so  laudably  endeavoured  to 
ornament  their  estates,  and  which  cost  them  so  much  labour  to  little  por- 
pose,  transplanted  in  such  a  manner  as  to  fulfil  the  conditions  we  bsTe 
specified  ?  I  fear  not.  Wherever  this  rule  has  not  been  attended  to  in 
times  past,  disappointment  has  been  the  result ;  and  wherever  it  shall  not 
be  attended  to  in  future,  disappointment  will  also  follow  as  the  nstonl 
consequence.  Having  premised  the  above,  I  shall  now  endeaTour  to  point 
out  the  cause  of  disappointment  where  that  has  taken  place  in  the  trans- 
planting of  large  trees. 

1311.  It  is  not  to  be  wondered  at  that  many  of  the  cases  of  transplsnt- 
ing  large  trees,  hitherto  performed,  have  failed  of  that  degree  of  success 
which  was  expected  as  the  result,  seeing  that  not  one  out  of  ten  of  diem 
has  been  conducted  upon  principles  consistent  with  the  oidinaiy  kws 
which  are  known  to  maintain  a  healthy  state  of  vegetable  life.  Evexy  tree 
of  any  considerable  size  has  its  principal  feeding  roots  situated,  for  die 
most  part,  at  the  greater  distance  from  its  stem  ;  consequently,  in  the  case 
of  removing  a  large  tree  from  its  original  site,  those  must  necessarilj 
be  cut  off,  and  cannot  act  as  absorbents  of  nourishment  for  the  parent 
stem  afterwards.  Keeping  this  in  view,  then,  is  it  anything  remarkaUe 
that  we  find  a  tree  dying  after  it  has  been  separated  from  its  means  of 
deriving  nourishment  from  the  earth  ?  Such  a  result  is  quite  in  accordsnoe 
with  the  laws  of  nature  as  found  to  act  upon  vegetable  life ;  and  this  has 
exactly  been  the  state  of  things  relative  to  those  large  trees  which,  after 
having  been  transplanted,  either  died  suddenly  or  lived  a  few  years  in  a 
languid  and  sickly  state,  and  that  just  in  proportion  as  they  might  have 
had  less  or  more  healthy  fibrous  roots  left  upon  them  at  the  time  of 
removal. 

1312.  I  have  not  unfrequently  seen  trees  of  a  considerable  size  lifted 
from  their  original  site  and  transplanted  into  another,  where  they  ireie 
expected  to  succeed  well ;  and  yet  they  had  been,  as  it  were,  torn  from  the 
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soil,  and  all  their  roots  left  in  it,  little  or  no  precaution  having  been  used 
to  retain  them.  In  such  cases,  the  soil  was  removed  from  all  the  roots  to 
a  considerable  distance  round  the  stem,  leaving  only  those  roots  attached 
which  were  large  and  bare,  and  without  any  supply  of  small  fibres,  those 
having  been  separated  in  the  act  of  removing  the  earth ;  and,  with  as  much 
soil  attached  to  the  part  where  the  roots  issue  from  the  stem  as  the  nature 
of  the  means  of  conveyance  would  admit  of,  the  trees  were  again  put  into 
the  earth ;  but  in  nine  instances  out  of  ten  the  trees  so  dealt  with  never 
again  recover  so  far  as  to  assume  a  tolerably  healthy  or  respectable  ap- 
pearance. 

1313.  This  has  indeed  been  the  most  primitive  system  of  transplanting 
large  trees ;  and  as  an  improvement  upon  it,  a  system  of  previously  pre- 
paring the  roots  for  removal  has  been  adopted,  which,  indeed,  considering 
all  the  circumstances,  has  been  a  decided  improvement  upon  the  old  style, 
but  has  not  yet  been  attended  with  that  amount  of  success  which  the  nature 
of  the  case  demands,  and  which  it  seems  quite  possible  to  attain.  The 
system  of  preparing  trees  for  transplanting,  as  practised  for  a  number  of 
years  past,  is  this :  Any  large  tree,  the  transplantation  of  which  was  anti- 
cipated, had  a  trench  dug  round  it,  at  such  a  distance  from  the  stem  of  the 
tree  as  was  considered  expedient  for  the  purpose  of  removal,  according  to 
the  size  of  the  subject  to  be  handled.  This  trench  was  dug  so  deep  into 
the  earth  as  to  cut  all  the  side  roots  as  far  down  as  those  were  found,  with 
the  exception  of  perhaps  two  or  three,  which  were  left  uncut  to  act  as  stays 
in  the  earth,  both  for  the  time  being  and  after  the  tree  was  removed.  It 
was  then  again  filled  up ;  but  if  the  soil  was  naturally  bad,  a  quantity  of 
better  was  substituted,  with  the  view  of  the  more  readily  encouraging  the 
cut  roots  attached  to  the  tree  to  push  out  fresh  ones  to  act  as  feeders  when 
the  tree  was  removed  to  its  new  site.  In  this  state  it  was  again  left  for  a 
period,  generally  of  two  years,  when  all  the  cut  parts  of  the  roots  had 
pushed  out  afresh  into  the  new  soil.  The  tree  was  now  considered  fit  for 
removal,  which  was  performed  in  the  following  manner : — 

1314.  In  taking  away  the  earth  from  its  roots,  the  workmen  began  first 
by  opening  a  new  trench  all  round,  and  exactly  upon  the  outside  of  the  one 
wbich  had  been  formerly  made,  making  the  level  of  its  bottom  a  few  inches 
uxider  that  of  the  latter,  with  the  view  of  the  more  readily  getting  under 
the  level  of  the  supply  of  young  roots,  now  supposed  to  be  made  within  the 
compass  of  the  first  trench.  This  being  done,  the  workmen,  with  small  picks 
made  for  the  purpose,  loosened  very  carefully  the  body  of  the  soil,  as  con- 
tained in  the  previously  made  trench,  beginning  upon  the  outside  of  the 
circle,  and  gradually  working  in  among  the  young  roots  made,  so  as  to 
separate  them  from  the  soil;  and  as  these  progressed,  others  were  employed 
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in  throwing  out  the  soil  thus  loosened,  taking  care  to  disturb  or  iojuie  any 
of  the  small  tender  roots,  now  hanging  loose,  as  little  as  possible.    Id  this 
manner  the  men  followed  each  other  regularly,  till  they  had  the  ball  of  eai& 
contained  within  the  compass  of  the  first  trench  well  reduced,  and  all  the 
young  fibrous  and  other  roots,  as  these  appeared,  preserved  as  well  as  the 
nature  of  the  work  would  admit  of.    When  all  these  had  been  separated 
from  the  soil  on  the  outer  part  of  the  ball,  the  remaining  part,  immediatdy 
round  the  bottom  of  the  stem,  was  preserved  entire,  and  taken  along  with 
the  tree  ;  and  as  soon  as  this  part  had  been  undermined,  or  freed  of  any 
hold  it  had  perpendicularly  in  the  earth,  a  pole,  which  was  fixed  upon  an 
axle  with  a  pair  of  wheels,  was  applied  to  the  stem  of  the  tree,  and  tied 
firmly  to  it,  by  which  means  it  was  pulled  down,  with  the  ball  and  aU  its 
appendant  roots  resting  upon  the  axle  and  hanging  between  the  wheel& 
In  this  state  the  tree  was  drawn  by  horses  to  the  place  where  it  was  to  be 
replanted.     In  the  act  of  replanting,  the  bottom  of  the  pit,  which  had  been 
previously  made  for  the  reception  of  the  roots,  had  a  quantity  of  good  soil 
put  over  it :  the  tree  was  then  put  in,  and  the  roots  spread  out,  and 
replanted  in  as  careful  a  manner  as  possible,  new  soil  being  used  when  that 
was  considered  necessaiy  for  the  health  of  the  plant    In  all  cases  where 
the  situation  was  an  exposed  one,  and  the  ball  of  earth  light  in  propoitioD 
to  the  top  weight  of  the  tree,  large  sticks  or  ropes  had  to  be  used,  in  order 
to  keep  the  newly-planted  tree  firm  in  its  position,  until  the  roots  had 
become  properly  established  in  the  new  soil.     And  where  it  was  found  to 
shake  much  from  the  action  of  the  wind  on  the  heavy  top-branches,  some 
were  in  the  habit  of  putting  heavy  stones  all  round  on  the  ball,  in  oidff  to 
counterbalance  the  top  weight ;  others  adopted  the  plan  of  laying  large 
beams  of  wood  across  the  ball,  sinking  their  ends  into  the  firm  soil  on  eadi 
side,  and  nailing  them  to  posts  driven  in  at  the  ends  ;  while  various  other 
means  were  had  recourse  to,  according  as  the  ideas  of  the  parties  interested 
in  the  work  might  suggest :  all  this  pointing  out  that  the  art  of  properly 
and  securely  transplanting  forest  trees  of  a  large  size  was  but' imperfectly 
understood  ;  and  all  this  I  have  myself  witnessed  in  actual  practice,  pe^ 
formed  by  men  of  first-rate  standing  in  the  country  as  practical  plantos 
of  their  time. 

1315.  Having  thus  given  a  very  brief  outline  of  the  maimer  in  which 
the  transplanting  of  large  forest  trees  has  been  conducted  by  many  hitherto, 
it  now  remains  for  us  to  examine  a  little  as  to  how  far  that  system  of 
operation  fulfils  the  conditions  required,  and  how  far  it  is  commendaUe 
or  not  Firsts  then,  we  are  aware  that  no  tree  can  form  a  healthy  devdop- 
ment  of  leaves  and  branches  unless  it  be  supplied  with  a  oorrespooding 
healthy  development  of  roots,  by  which  to  draw  food  in  the  form  of  sofah 
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tion  from  the  surrounding  soil ;  and  yet  no  healthy  tree,  although  deprived 
of  a  portion  of  its  roots,  will  sustain  any  permanent  injury,  provided  it  be 
allowed  to  remain  undisturbed  in  the  soil  till  it  has  again  replaced  those 
roots,  if,  after  new  roots  have  been  made,  they  be  preserved  from  further 
injury.     Secondly,  that  the  merely  hard  woody  portions  of  the  roots  of  a 
tree  are  not  of  themselves  capable  of  drawing  nourishment  to  any  con- 
siderable extent  fix)m  the  earth,  unless  they  be  well  furnished  with  the 
small  terminal  rootlets,  which  are  of  a  soft,  spongy  texture,  and  are  con- 
sidered as  the  mouths  by  which  the  sap  is  sucked  from  the  earth  into 
the  plant ;  and,  thirdly,  that  those  very  rootlets,  which  are  so  essential  to 
the  preserving  in  a  healthy  state  any  tree  or  plant,  are  very  susceptible  of 
ii^j^ry*  either  by  being  unduly  exposed  to  the  action  of  the  atmosphere,  or 
by  their  fine  outer  coats  or  skin  coming  roughly  in  contact  with  any  body 
harder  than  themselves.      Applying  those  facts,  as  they  are  known  to 
affect  vegetable  life,   to   the  operation  of  transplanting  large  trees,  as 
already  described,  we  must  conclude  thus  :  The  plan  of  digging  a  trench 
round  the   trees   to  be  transplanted,  if  not  overdone,   has  no  perma- 
nent bad  effects  upon  the  constitution  of  a  tree ;   it  gives,  no  doubt,  a 
temporary  check  to  the  system  of  the  ascent  of  the  sap,  but  as  soon  as 
the  roots  have  again  renewed  themselves,  the  strength  of  the  sap  will 
gradually  resimie  its  former  tone ;  therefore,  as  regards  this  part  of  the 
operation,  no  important  evil  can  arise ;  and  the  first  head,  as  laid  down, 
is   thus  dismissed.     But  in  applying  the  second  and  third  heads,  the 
system  of  transplanting  formerly  stated  is  much  at  fault ;  for,  in  remov- 
ing the  soil  from  the  very  soft  and  tender  rootlets,  which  were  so  re- 
cently produced  by  nature  for  the  support  of  the  tree,  their  functions  are 
so  much  damaged  and  impaired,  in  consequence  of  coming  in  contact  not 
only  with  the  strong  atmosphere,  but  with  the  hands  and  implements  of  the 
workmen,  that  they  are  almost  all  rendered  unfit  for  any  further  healthy 
actioa     It  is  in  this  respect  alone  that  the  operation  is  not  adjusted  to  the 
natural  wants  and  requirements  of  the  subject  handled,  but  is  diametri- 
cally opposed  to  sound  natural  principles ;  and  though  the  very  system  of 
transplanting,  which  I  here  consider  as  insufficient,  is  yet  very  frequently 
practised,  I  am  not  aware  that  its  advocates  can  point  out  many  trees  of 
considerable  dimensions,  which  have  been  lifted  and  transplanted  by  them 
in  this  way,  without  their  having  received  so  much  injury,  that  they  are 
yet  stunted  in  their  appearance,  and  do  not  indicate  ftill  health  and  vigour 
of  constitution  as  compared  with  trees  not  removed.     On  examining  trees 
i>ransplanted  on  this  system,  they  may  sometimes  indeed  have  a  fair  out- 
side appearance,  like  the  hectic  flush  of  a  delicate  person ;  but,  on  close 
examination  by  an  experienced  eye,  the  reality  is  at  once  evident :  external 
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indications  are  at  once  discerned  that  the  inward  constitution  of  the  sub- 
ject is  gone,  and,  consequently,  that  its  duration  will  be  compantirdy 
short    Besides  this,  the  machine  which  has  been  in  general  use  for  tbe 
purpose  of  removing  large  trees  by  the  method  above  detailed  is  so  verj 
imperfect,  that  no  tree  of  any  considerable  dimensions  can,  with  any  de- 
gree of  safety,  be  conveyed  by  it.    When  an  assistant  under -forester,  I  was 
employed,  along  with  others,  in  transplanting  pretty  extensively  upon  an 
'  estate  in  Fifeshire,  where  we  lifted  from  the  forest  ground  a  number  of 
pretty  large  trees,  some  of  them  being  above  fourteen  inches  diameter  near 
the  bottom  of  the  stem,  and  about  forty  feet  high,  and  had  them  planted 
on  the  parks  where  necessary.    These  trees  had  been  all  previously  pie- 
pared  in  the  manner  already  detailed.     When  we  took  out  our  trench,  and 
commenced  separating  the  soil  from  the  recently-formed  young  roots,  we 
found  them  in  the  most  healthy  state  possible,  and  at  the  same  time  very 
plentifully  formed  on  all  the  old  roots  which  had  been  cut ;  and  althoagb 
in  most  cases  we  managed  to  get  them  relieved  in  as  good  a  state  as  the 
nature  of  the  operation  would  admit  of,  yet  when  we  came  to  have  the 
tree  removed  from  its  original  stance,  we  had  great  difficulty  in  getting  all 
the  roots  taken  away,  without  more  or  less  of  damage  in  some  way  or 
other.     Sometimes  a  valuable  root  was  unavoidably  torn  away  by  coming 
in  contact  with  the  ground,  or  with  the  wheels  of  the  janker,  as  the 
machine  is  called ;  and  sometimes  another  was  broken  by  the  men  having 
occasion  to  handle  them  when  any  unforeseen  accident  occurred ;  and  all 
this  in  consequence  of  the  nature  of  the  machine  not  being  adapted  to  or 
powerful  enough  for  its  work  :  while  I  have  very  often,  too,  seen  a  prin- 
cipal limb  torn  away  by  coming  in  contact  with  the  road  as  the  hones 
pulled  the  tree  along.     All  this  plainly  showed  me  that  there  was  great 
room  for  improvement  in  the  process  of  removing  large  trees  ;  and  from 
that  time  I  began  to  consider  the  operation  as  practised  altogether  im- 
perfect, and  having  a  great  tendency  to  hurt  the  constitution  of  any  large 
tree  so  dealt  with.    As  soon,  therefore,  as  I  had  the  management  of  woods 
on  my  own  account,  I  began  to  experiment  and  follow  a  different  system, 
which  I  shall  now  detail  in  the  following  section. 


SECTION  n. — METHOD  OF  PREPARING  LARGE  TREES  FOR  TRAN8PLANTIX0. 

1316.  Having  thus  had  my  attention  directed  to  the  transplanting  of 
large  forest  trees  for  park  scenery  at  an  early  stage  of  my  practice  as  a 
forester,  and  being  convinced  that  the  systems  in  general  practice  were  not 
of  a  nature  calculated  to  insure  the  healthy  establishment  of  trees  so  deslt 
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with,  I  began  to  think  for  myself  as  to  how  the  operation  in  all  its  branches 
might  be  improvecL 

As  improvements  of  the  first  importance  in  the  process,  it  appeared  to 
me  that  some  successful  method  should  be  adopted,  whereby  every  recently 
made  root  adhering  to  the  plant  at  the  period  when  it  was  to  be  taken  out 
of  its  original  site  should  be  preserved  entire  and  undisturbed  through  all 
the  operation  of  transplanting  ;  and,  second,  that  a  machine  of  great  power 
should  be  constructed,  by  means  of  which  a  whole  tree,  of  whatever  dimen- 
sions, with  its  ball  of  earth  and  roots,  should  be  lifted  and  conveyed  in  an 
upright  and  natural  position,  and  laid  down  in  its  new  bed  as  entire  as 
when  taken  up.     Those  two  points  forming,  as  it  were,  the  whole  art 
of  transplanting,  I  thought  that,  could  they  be  attained,  any  other  minor 
points  would  be  easily  managed.     In  order,  therefore,  to  accomplish  them, 
I  set  about,  in  the  first  place,  a  system  of  reasoning  in  my  own  mind,  and 
of  trying  experiments  relative  thereto.    The  first  question  which  I  put  to 
myself  was  this  :  Is  it  possible  to  have  any  given  tree  in  a  forest  removed, 
with  all  its  natural  roots  entire  and  undisturbed,  and  placed  in  the  ground 
again  as  it  was  taken  up  ?    I  did  not  require  to  think  long  for  an  answer 
to  this  question,  as  it  appeared  at  once  very  evident  that,  in  order  to  do 
this,  a  quantity  of  soil  would  require  to  be  removed,  and  that  all  in  one 
piece,  which  would  be  quite  impracticable,  seeing  that  the  roots  of  one 
single  tree,  growing  among  others,  came  in  contact  with  those  of  its  neigh- 
bours in  every  direction  all  around ;  and  thus  I  at  once  saw  that,  to  remove 
any  large  tree  with  aU  its  natural  extent  of  roots  entire,  and  soil  attached, 
must  remain  an  impracticable  operation — at  least  for  the  present.  Secondly, 
seeing,  or  at  least  admitting  for  the  present,  that  this  is  impracticable,  can 
no  system  of  raising  forest  trees  be  adopted,  by  means  of  which,  at  any 
given  time  or  period  of  their  existence,  they  might  be  removed  from  their 
site,  with  all  their  roots  and  soil  attached,  without  those  parts  being  in  the 
least  disturbed  ?    The  case  of  a  plant  in  a  pot  or  box  suggested  itself  to 
my  mind,  and  the  inference  that  I  drew  from  this  was,  that  if  we  can  grow 
a  plant  in  a  pot  or  box  to  a  pretty  large  size  in  a  healthy  state  upon  the 
stage  of  a  greenhouse,  with  all  its  roots  enclosed,  we  may  as  well  grow 
forest  trees  in  boxes  of  a  larger  size  sunk  in  the  open  ground,  and,  from 
the  circumstance  of  their  roots  being  all  collected  there,  they  might  be  re- 
moved at  any  convenient  time  to  any  required  place.    This  at  once  appeared 
qxiite  a  practicable  case  ;  and  trees  in  this  state  could  be  reared  upon  any 
gentleman's  property,  when  they  could  be  transferred  in  a  healthy  state 
from  one  place  to  another,  with  impunity  to  their  roots ;  provided  they 
-v^ere  not,  in  the  first  place,  too  long  confined  within  a  narrow  compass,  and 
tliat  they  were  removed  by  a  machine  powerful  enough  to  do  the  work 
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safely.     This,  I  say,  appeared  to  me  to  be  a  branch  of  arboriculture  quite 
attainable  ;  but  as  no  trees  had  as  yet  been  cultivated  upon  that  principle, 
such  could  not  be  obtained  for  a  considerable  number  of  years  ;  so  tli&t, 
however  practicable  this  might  be  in  future  generations,  in  the  mean  time 
it  was  out  of  the  question  ;  for  the  point  wished  was,  not  so  much  that  of 
rearing  trees  to  a  large  size  for  the  purpose  of  being  ultimately  transplanted, 
as  to  have  in  the  mean  time  any  given  tree,  growing  in  the  usual  way  in 
the  forest,  transplanted  safely,  with  all  its  roots,  &a,  to  any  other  part. 
Notwithstanding  that,  for  the  present  purpose,  the  system  of  rearing  forest 
trees  in  boxes  was  thus  unavailable,  the  case  of  a  plant  growing  in  a  pot 
still  presented  itself  to  my  mind,  and  no  other  method  I  could  think  of 
appeared  so  feasible ;  and  reasoning  from  this,  it  appeared  to  me,  that  if  a 
large  tree  growing  in  the  forest  could  not  be  removed  with  all  its  roots  en- 
tire as  those  were  found  in  the  natural  state,  they  might  at  least  be  all 
shortened  into  a  given  practicable  extent  round  the  tree,  without  doing  the 
subject  any  material  injury,  and  this  in  the  way  which  has  been  practised 
hitherto ;  but  instead  of  allowing  the  young  roots,  issuing  from  the  cut 
part  of  the  old,  &c.,  to  extend  themselves  unduly,  as  generally  done,  let 
them  be  confined  and  collected  within  a  given  practicable  space  ;  the  tree 
could  then  be  removed  and  transplanted,  as  we  usually  see  gardeners  trans- 
plant a  flower  from  a  pot  to  the  open  ground  of  the  garden.    This  appeared 
to  be  the  only  reasonable  and  practicable  method  of  preparing  trees  of  a 
large  size  for  transplanting  that  I  could  devise  ;  consequently,  I  set  to  woik 
to  have  a  few  experiments  made  upon  it. 

1317.  Preparative  to  actual  experiments  relative  to  the  point  referred  to 
above,  I  began  to  examine  the  state  of  the  roots  of  trees  of  different  kinds, 
as  they  were  found  to  exist  naturally  in  different  plantations,  growing  upon 
various  descriptions  of  soil,  and  under  different  systems  of  management,  at 
all  the  ages  I  could  conveniently  find  or  come  at.     As  the  result  of  those 

■ 

examinations,  I  arrived  at  the  following  conclusions  : — First,  a  tree  of  any 
given  species  is  better  supplied  with  small  fibrous  roots  when  growing  upon 
a  light  porous  soil,  than  on  a  soil  of  an  opposite  character.  Second,  the 
roots  of  trees  growing  in  a  heavy  or  clay  soil,  extend  themselves  to  a  greater 
distance  from  the  main  stem  in  search  of  food,  than  they  do  in  a  light  and 
open  soil  Third,  the  small  fibrous  roots  of  trees  are  most  plentifollj 
formed  near  the  surface  of  the  ground ;  and  the  deeper  in  the  earth  the 
large  roots  of  trees  are  found,  the  fewer  fibrous  roots  are  upon  them. 
Fourth,  the  more  confined  any  tree  is  among  others  in  a  wood,  the  fewer 
and  the  weaker  are  its  roots ;  and  the  more  exposed  it  is  to  the  free  influ- 
ence of  the  air,  the  more  abundant  and  healthy  these  are.  Fifth,  the  mote 
a  tree  becomes  clothed  with  branches,  the  better  is  it  supplied  with  small 
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fibrous  roots.  Sixth,  in  soils  of  a  naturally  cold  and  damp  character,  the 
roots  of  trees  are  few,  weakly,  and  unhealthy ;  and  in  those  naturally  dry, 
the  opposite  is  the  case.  Seventh,  the  principal  masses  of  the  fibrous  roots 
of  trees  are  generally  found  to  coincide  with  the  extension  of  their  branches  ; 
and  they  are  also  generally  found  most  numerous  upon  that  side  of  a  tree 
which  has  been  most  freely  exposed  to  the  influence  of  light  and  heat. 

1318.  Haying  arrived  at  this  stage  of  my  examination  as  to  the  natural 
disposition  and  character  of  the  roots,  and  having  arrived  at  the  seven  fore- 
going conclusions  as  signposts  for  my  further  guidance,  the  next  step 
which  appeared  necessary,  in  order  to  arrive  at  anything  like  a  decided  im- 
provement in  the  art  of  transplanting  large  forest  trees,  was  that  of  putting 
to  practical  use  the  knowledge  thus  attained.  And  I  may  mention  here, 
that,  in  this  preliminary  investigation,  I  spent  no  less  than  the  leisure  time 
of  three  years  successively.  I  did  not  content  myself  with  examining  the 
trees  growing  upon  one  property  alone ;  my  researches  included  several 
estates,  and  that,  too,  in  several  counties  both  in  the  middle  and  northern 
parts  of  Scotland  ;  and  not  till  I  was  thoroughly  satisfied  as  to  the  truth 
of  the  conclusions  I  had  formed,  did  I  begin  to  set  about  the  experiments 
now  to  be  described. 

1319.  In  giving  a  detailed  account  of  the  different  experiments  for  de- 
termining the  mode  of  procedure  best  adapted  to  secure  the  end  in  view,  I 
shall  begin  with  the  first  conclusion  in  order — namely,  a  tree  of  any  given 
species  is  better  supplied  with  small  fibrous  roots  when  growing  on  a  light 
porous  soil,  than  on  a  soil  of  an  opposite  character.     Being,  then,  aware  of 
this  fact,  I  commenced  my  experiments  with  an  oak  about  thirty-five  years 
old,  which  grew  in  a  light  sandy  loam  on  an  open  situation,  and  quite  free 
from  the  interference  of  any  other  tree.     It  was  then  nearly  thirty  feet 
high,  with  a  diameter  of  stem  at  bottom  of  about  fifteen  inches.    The  tree 
•was  of  a  fine  spreading  habit,  with  branches  fully  corresponding  to  its  size 
and  age.   I  first  took  a  cord  and  tied  it  loosely  about  the  bottom  of  the  trunk 
of  the  tree ;  and  after  considering  a  little  as  to  what  distance  I  ought  to 
cut  in  the  roots  all  round,  I  fixed  upon  four  feet  as  the  half  of  the  diameter 
of  the  circle  I  should  make  for  that  purpose,  exclusive  of  the  diameter  of 
the  stem  itself    Then  with  the  cord  in  my  hand,  held  at  four  feet  irom  the 
stem  as  a  centre,  I  described  a  circle  all  round,  making  the  diameter  of  the 
ball  of  earth  fully  nine  feet.     This  being  done,  I  had  a  trench  dug  all  round 
on  the  outside  of  the  inscribed  circle  about  eighteen  inches  wide,  and  so 
deep  as  completely  to  go  under  all  the  side  roots :  that  depth  was  in  this 
case  nearly  two  feet  and  a  half,  the  subsoil  being  a  sort  of  earthy  sand.    In 
digging  the  trench  I  found  the  main  roots  very  plentiful,  and  pretty  regu- 
la*rly  dispersed  all  round,  but  more  abundant  on  the  south  and  west  sides. 


582  PREPARING   LARGE   TREES 

which  were  most  exposed  to  the  influence  of  light  and  heat.    As  the  dig- 
ging of  the  trench  progressed,  I  had  all  the  roots  carefnlly  and  smoothly 
cut,  as  those  appeared  upon  the  inner  side  of  the  trench,  so  as  to  leayeno 
roughness  on  the  wounded  parts  for  the  lodgment  of  water  abont  them. 
Under  the  depth  of  two  feet  from  the  surface  I  found  the  roots  scarce,  and 
with  few  or  no  fibres  ;  therefore  I  determined,  at  this  stage  of  the  opera- 
tions, to  have  these  more  closely  cut  in,  so  as  to  cause  them  to  produce  a 
more  plentiful  supply  of  small  roots  for  the  future  health  and  establish- 
ment of  the  tree  when  removed.     Accordingly  I  had  the  ball  of  eaitii, 
situated  between  the  trench  and  the  stem  of  the  tree,  undermined  allroimd, 
leaving  it  only  about  twenty  inches  deep  upon  the  outside,  and  gradually 
sloping  it  downwards  as  I  approached  the  centre  of  the  ball  under  the  tree, 
where  it  might  be  fully  thirty  inches  deep.     This  undermining,  howeTer, 
was  not  carried  to  such  an  extent  as  to  come  in  contact  with  any  of  the  tap 
roots  situated  immediately  under  the  stem  of  the  tree.     Had  this  been 
done,  it  would  have  given  too  severe  a  check  to  the  tree,  as  I  consideied 
that  the  tap  roots  were  essentially  necessary  for  its  support,  at  least  until 
the  roots,  which  were  now  shortened,  had  pushed  out  fresh  young  ones  for 
drawing  in  a  supply  of  nourishment.     I  merely  undermined  the  ball  of 
earth  formed  about  the  roots,  to  the  extent  of  about  two  feet  inwaids  bm 
the  perpendicular  of  the  same  all  round.    Having  this  part  of  the  wo^ 
as  detailed,  all  finished,  I  next,  with  a  small  pick,  took  away  all  loose  pieces 
of  soil  from  the  sides  of  the  ball  all  round.   In  doing  this,  wherever  I  foosd 
it  deficient  in  roots,  I  applied  the  pick,  and  had  the  soil  taken  away  till  I 
came  in  contact  with  roots  ;  and  wherever  I  found  them,  I  at  once  left  oS 
without  disturbing  them  further.     At  this  stage  of  my  operations,  the  ball 
about  the  roots  of  the  tree  presented  rather  a  rough  appearance.    On  soioe 
parts  the  cat  points  of  pretty  large  roots  protruded,  and  on  others  the  earth 
was  hollowed  out,  showing  that  many  fibrous  roots  were  lying  there ;  but 
my  meaning  for  this  will  be  better  understood  after  I  have  explained  hov 
I  finished  the  work. 

1320.  Before  commencing  with  the  work  of  preparing  the  ball  of  earth 
around  the  tree  as  above  detailed,  I  had  ready  a  quantity  of  half-rotten 
vegetable  mould,  consisting  principally  of  leaves  and  small  twigs  of  woody 
matter  collected  from  cleanings  of  the  lawn.  To  this  I  added  an  equal 
quantity  of  light  peat  mould,  mixing  the  two  well  together  ;  and  of  this 
compost  I  put  in  about  nine  inches  thick  ail  round  the  balL  In  doing 
this,  I  began  at  the  bottom  or  the  lowest  point  of  the  excavated  grouol 
replacing  the  soil  which  was  thrown  out  gradually  with  the  compost ;  pnt- 
ting  it  in  next  the  roots  of  the  tree  to  the  thickness  already  stated,  and 
giving  it  a  slight  tramp  with  the  foot  in  order  to  compress  it  a  little.    The 
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soil  which  had  been  removed  was  then  returned  behind  the  compost,  and  to 
this  also  a  firm  tramping  was  given,  making  it  pretty  solid^  and  keeping  all 
the  worst  of  the  soil  thrown  out  next  the  compost  In  putting  in  the  com- 
post about  the  roots,  wherever  I  came  to  a  hollow  part,  as  made  where 
there  had  been  few  roots  upon  the  ball,  I  filled  them  completely  up  with  it, 
extending  it,  at  the  same  time,  to  the  ordinary  thickness  round  the  outside 
area  of  the  ball ;  thus,  in  places  where  any  of  those  hollow  parts  occurred, 
the  compost  was  sometimes  fully  two  feet  in  thickness — this  being  with  the 
intention  of  encouraging  an  extra  supply  of  roots  to  grow  at  such  parts. 
In  this  manner  I  went  on  with  the  work  till  I  had  the  whole  extent  of  the 
ball  equally  done  ;  and  when  I  came  to  the  surface  level  of  the  ground,  I 
spread  about  six  inches  of  the  compost  over  on  the  ball ;  in  which  state  I 
considered  the  preparation  of  the  roots  of  that  tree  completed  To  another 
tree  of  the  same  kind,  upon  the  same  soil,  and  of  the  same  age  and  general 
character,  I  performed  the  like  operation  at  the  same  time  ;  but  in  this  case 
I  had  the  principal  large  branches  shortened  in  to  the  extent  of  about  one- 
third  of  their  length ;  that  is,  I  took  off  about  one-third  of  the  length  of 
each  of  the  larger  branches,  and  put  them  into  a  regularly  balanced  state. 
In  this  ease  I  did  not  attempt  anything  like  a  regular  pruning  of  the  tree 
by  taking  off  any  branches  from  the  stem ;  I  merely  shortened  in,  and  that 
without  producing  any  bad  effect  as  to  the  natural  outline  of  the  tree,  any 
large  overgrown  limbs  which  appeared  to  have  an  undue  ascendancy  upon 
it,  and  to  require  an  undue  proportion  of  the  sap  of  the  tree  to  support 
them. 

1321.  Having  thus  detailed  my  first  experiment  in  preparing  trees 
growing  upon  a  light  soil  for  future  transplantation,  I  shall  next  give  a 
similar  statement  relative  to  others  growing  upon  a  heavy  clay  soil,  exem- 
plifying the  practical  bearing  of  the  second  conclusion  formerly  mentioned 
— namely,  the  roots  of  trees  growing  in  a  heavy  or  clay  soil  extend  them- 
selves to  a  greater  distance  from  the  main  stem  in  search  of  food,  than  they 
do  when  growing  in  a  light  and  open  one.  Keeping  this  fact  in  view,  I 
sought  for  two  trees  growing  upon  a  clay  soil,  and  found  such  as  I  desired ; 
the  one  an  ash  about  thirty-eight  years  old,  and  the  other  an  elm  of  the 
same  age ;  both  good  healthy  specimens,  but  both  had  been  a  little  drawn 
up  in  the  stem  at  an  early  stage  of  their  growth,  and,  consequently,  were 
what  miglit  be  termed  rather  sparsely  clad  with  top  branches.  However, 
they  were  both  perfectly  healthy  and  stout  in  the  stem  (about  the  same 
diameter  as  the  oak),  and  promised  to  become  good  ornamental  trees  if 
Judiciously  exposed,  for  they  were  growing  in  a  plantation  among  others 
of  the  same  kind.  I  determined,  therefore,  upon  having  their  roots  pre- 
pared ;  and^  with  this  view,  I  had  two  or  three  trees  cut  away  from 


584}  PREPARING   LARGE   TREES 

about  them,  in  order  that  they  might  in  future  have  more  free  air  for  the 
spread  of  their  branches.     This  being  done,  I  next  caused  a  trench  to  be 
opened  about  the  ash,  in  the  same  manner  and  to  the  same  extent  as 
formerly  described  in  the  case  of  the  oak.     I  was  absent  on  other  buaness 
while  the  men  were  employed  in  casting  out  the  trench  of  the  first  tree 
operated  upon,  which  was  the  ash.     On  my  return  I  found  that  they  had 
thrown  out  very  few  small  fibrous  portions  of  roots ;  but  what  they  had 
come  in  contact  with  were  principally  bare  roots,  of  from  one  to  three 
inches  in  diameter ;  and,  following  out  the  lead  of  a  few  of  those  roots 
upon  the  outside  of  the  trench,  I  found  that  the  principal  masses  of  the 
fibrous  roots  extended  outside  to  the  distance  of  about  other  three  feet 
But  having  the  trench  made,  I  determined  to  have  the  operation  com- 
pleted, and  judge  afterwards  of  its  effects.    When  the  trench  was  all  thrown 
out,  and  the  ball  of  earth  surrounding  the  tree  undermined  as  with  the  oaks, 
I  next  took  the  pick  in  hand  myself,  and  commenced  taking  off  a  radier 
large  quantity  of  the  stiff  clay  soil  forming  the  ball,  in  places  where  there 
appeared  to  be  no  roots  existing.     In  this  instance  I  had  to  reduce  the  ball 
very  much ;  in  several  parts  right  through  to  the  bottom  of  the  trench; 
but  wherever  I  came  upon  roots  of  any  size,  however  small,  I  at  once  left 
off  there ;  and  in  this  way  I  reduced  the  baU  all  round  till  roots  of  some 
size  or  other  appeared.     This  part  of  the  operation  being  concluded,  I  next 
had  a  quantity  of  vegetable  mould,  as  before  described,  and  an  equal 
quantity  or  bulk  of  well-rotted  turf  mould,  well  mixed  together,  and  had 
all  the  openings  in  the  ball  properly  filled  up  with  it,  making  it  rather  com- 
pact in  among  the  roots  by  pressing  with  the  hands.     When  the  op^ngs 
which  I  had  made  with  the  pick  were  all  completely  filled  up  on  the  flat  d 
the  ball,  I  next  commenced  and  put  the  compost  all  round  on  the  outside, 
keeping  it  fully  nine  inches  in  thickness  between  the  clay  soil  put  in  behind, 
and  the  nearest  of  any  one  of  the  points  of  the  roots  projecting  from  the 
ball     This  I  did  in  exactly  the  same  manner  as  in  the  former  case  of  the 
oaks ;  always  observing  to  pack  the  clay  very  solidly  behind  the  compost 
put  in,  and  the  compost  itself  more  slightly ;  and  when  the  whole  was 
levelled  to  the  surface,  I  covered  the  top  of  the  ball  with  the  compost  to  the 
thickness  of  about  six  inches.    The  elm  tree  I  operated  upon  in  exactly 
the  same  manner ;  with  only  this  difference,  that  I  made  the  trench  round 
it  one  foot  farther  from  the  tree,  by  which  means  I  found  more  fibrous 
roots  within  the  ball  of  earth  than  in  the  case  of  the  ash.     I  may  also 
mention  that,  after  I  had  both  trees  finished,  I  had  an  open  drain  made 
from  each  down  to  the  level  of  the  bottom  of  the  trenches  made ;  for,  from 
the  stiff  nature  of  the  soil,  I  anticipated  that  water  might  lodge  in  die 
trenches  and  destroy  the  health  of  the  young  roots  which  might  be  made. 
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This  I  strongly  recommend  as  being  absolutely  necessary  in  such  work, 
wherever  the  soil  is  heavy;  as,  by  the  simple  process  of  making  an 
open  drain  fix)m  the  bottom  of  the  trench,  no  water  can  remain  there, 
and  the  tree  must  altogether  be  preserved  in  better  health,  as  well  as 
have  the  advantage  of  a  more  healthy  state  of  soil  in  which  to  form  new 
roots. 

1322.  With  regard  to  the  third  conclusion  arrived  at — namely,  the  small 
fibrous  roots  of  trees  are  most  plentifully  fonned  near  the  surface  of  the 
ground  ;  and  the  deeper  in  the  earth  the  large  roots  are  found,  the  fewer 
fibrous  roots  are  upon  them — ^it  will  at  once  appear,  in  referring  to  the 
operations  of  preparing  the  roots  of  the  different  trees,  as  already  detailed, 
that  there  were  few  fibrous  roots,  comparatively  speaking,  found  under 
twenty  inches  from  the  surface ;  and  to  encourage  the  growth  of  these 
under  that  depth  was  my  object  in  undermining  the  ball  of  earth,  and 
putting  a  quantity  of  soil  favourable  for  the  production  of  roots  under  that 
part. 

1323.  We  now  come  to  the  fourth  conclusion — namely,  the  more  con- 
fined any  tree  is  among  others  in  a  wood,  the  fewer  and  the  weaker  are  its 
roots  ;  and  the  more  exposed  it  is  to  the  free  influence  of  the  surrounding 
air,  the  more  abundant  and  healthy  these  are.  Under  this  head  I  may 
remark,  that  trees  of  any  kind,  which  have  been  injudiciously  drawn  up  in 
a  plantation,  are  the  most  unfit  subjects  that  can  be  chosen  for  transplant- 
ing ;  therefore,  in  choosing  trees  for  the  purpose  of  transplanting,  they 
should  always  be  taken  from  the  outside  of  a  wood,  where  they  will  have 
had  plenty  of  pure  air  to  develop  their  branches,  and,  which  is  the  natural 
accompaniment  of  this,  a  large  supply  of  fibrous  roots.  It  may  not  be  out 
of  place  here  to  give  a  few  hints  as  to  the  manner  in  which  I  have  gone  to 
work  on  Amiston  estate  in  getting  brought  into  a  proper  state  for  trans- 
planting a  considerable  number  of  trees,  which,  when  I  went  to  the  place, 
were  in  rather  a  drawn-up  condition. 

1324.  On  the  north  lawn  at  Amiston  there  were  three  groups  of  trees, 
extending  altogether  to  about  four  acres,  and  which,  when  they  were 
operated  on,  were  from  twenty-five  to  forty  years'  standing,  consisting 
principally  of  oak,  ash,  elm,  beech,  and  lime  trees.    These  groups,  when  I 
went  to  tiie  place  to  act  as  forester,  were  in  a  very  crowded  state,  in  conse- 
quence of  many  firs  having  been  left  too  long  among  the  hardwood  trees 
which  had  been  intended  to  form  the  principal  ultimate  crop.    As  I  had  no 
convenient  selection  of  subjects  for  transplanting — ^without,  indeed,  going 
to  an  inconvenient  distance  on  other  parts  of  the  estate  for  them — and  as 
Mr  !Dundas  wished  to  transplant  large  trees  pretty  extensively  at  a  period 
not  far  distant,  he  gave  me  permission  to  have  the  groups  of  trees  above 
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referred  to  thinned  ont  to  my  own  mind,  with  the  view  of  making  the  trees 
left  there  after  thinning,  form  a  future  nursery  for  supplying  him  with 
subjects  for  his  intended  improvements  upon  the  home  grounds.  With  this 
view  I  commenced  and  had  all  the  firs  taken  out,  as  also  all  the  hardwood 
trees  which  I  considered  would  come  to  little  ultimate  value ;  and,  alto- 
gether, I  think  I  took  out  about  ^  two-thirds  of  the  whole  number  of  the 
trees  as  originally  standing  before  I  began  to  thin.  Those  left,  after 
having  stood  about  six  years,  became  vastly  improved  in  their  health,  and 
made,  in  general,  fine  branchy  tops,  and  became  clean  in  the  stems,  with 
healthy  thick  bark ;  and,  by  the  way,  I  ought  to  observe,  that  any  tree 
which  is  to  be  transplanted,  of  any  size,  should  be  possessed  of  a  good, 
sound,  thick,  and  fleshy  bark.  If  a  tree  has  bark  in  that  condition,  it  is 
never  easily  affected  by  sudden  change  of  exposure,  whereas  one  with  thin 
bark  is  easily  hurt.  In  short,  those  trees  made  such  good  specimens,  that 
I  had  a  number  of  them  prepared  for  being  transplanted  before  I  left  the 
place. 

1325.  Having,  I  think,  now  shown  how  trees  in  a  drawn-up  state — 
which  are  always  comparatively  destitute  of  fibrous  roots,  and  in  that  state 
unfit  for  being  ti:ansplanted — may  be  recovered  and  made  fit  subjects, 
provided  they  are  in  a  healthy  state,  I  may  also  further  remark  that,  in 
choosing  large  trees  as  subjects  for  transplanting  &om  any  part  of  a  plan- 
tation where  the  trees  may  have  been  formerly  much  confined,  it  should  be 
carefully  seen  that  the  bark  of  the  tree  to  be  removed  is  in  a  good  healthy 
state.     When,  therefore,  it  is  desii:able  to  have  any  part  of  a  plantation 
thinned  out  as  a  nursery  to  supply  large  trees  for  the  purpose,  if  the  tiees 
have  formerly  stood  very  close,  they  should  be  thinned  out  gradually,  and 
not  to  the  distance  of  the  desired  number  of  specimens  aU  at  once ;  for  in 
this  case,  as  well  as  in  the  case  of  other  thinning  of  plantations  generally, 
if  the  work  be  overdone,  disappointment  may  follow :  the  trees,  if  too 
suddenly  exposed,  will  become  unhealthy  in  their  bark ;  and  if  so,  their 
future  progress  wiU  be  slow  and  uncertain. 

1326.  We  now  come  to  say  a  little  relative  to  the  fifth  condnsioQ 
mentioned — namely,  the  more  that  a  tree  becomes  clothed  with  bnmches, 
the  better  is  it  supplied  with  small  fibrous  roots.  In  the  choosing  of  laige 
trees  for  the  purpose  of  transplanting,  this  is  a  point  which  should  never 
be  lost  sight  of ;  therefore  the  planter,  in  looking  out  for  specimens  whidi 
he  would  have  with  good  roots,  has  only  to  observe  the  natural  state  of  the 
tops  :  if  they  are  spreading  and  branchy,  he  may  rely  upon  plenty  of  good 
roots ;  and  if  they  are  tall,  with  few  top  branches,  he  may  depend  upon 
few  roots  existing  upon  them  ;  consequently,  such  would  make  the  verr 
worst  trees  to  transplant  with  any  hope  of  success. 
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1327.  I  may  merely  observe,  relative  to  the  sixth  conclusion — ^which  is, 
in  soils  of  a  naturally  cold  and  damp  character,  the  roots  of  trees  are  few, 
weakly,  and  unhealthy ;  and  in  those  of  a  naturally  dry  character,  the  oppo- 
site is  the  case — that  in  all  cold  wet  soils,  the  growth  of  trees  is  invariably 
slow,  as  compared  with  others  upon  a  dry  soil ;  this  arising  from  the  weak 
and  unhealthy  state  of  the  roots  in  the  one  case,  and  their  more  vigorous 
state  in  the  other.  He,  therefore,  who  would  wish  to  remove  trees  from  a 
naturally  cold  and  wet  soil,  must  first,  if  he  desires  to  be  successful  in  the 
operation,  have  the  ground  well  drained  about  the  specimens  to  be  re- 
moved ;  and  either  at  the  time  of  draining,  or  after  the  trees  show  more 
vigorous  signs  of  health  from  its  effects,  the  trees  may  be  prepared  in  the 
roots,  and  afterwards  removed  with  safety. 

1328.  I  now  come  to  relate  an  experiment  which  I  made  upon  a  free 
which  I  wished  to  have  removed,  and  which  grew  upon  a  soil  of  cold  wet 
clay.  My  reason  for  not  relating  it  before  is,  that  I  considered  it  most 
proper  to  come  under  this  head,  as  illustrating  what  may  be  done  in  im- 
proving the  health  of  trees  growing  upon  a  cold  wet  soil. 

On  the  estate  of  Craigston,  in  AberdeensWe,  where  I  prepared  the  oaks, 
the  ash,  and  the  elm,  formerly  referred  to  in  this  section,  there  grew  a  very 
fine-shaped  Scotch  elm,  upon  a  flat  piece  of  ground,  which  was  of  a  stiff 
clay  nature,  and  was,  besides,  naturally  wet,  and  the  subsoil  of  a  cold  clay 
till.  The  tree  might  be  about  fifty  years  old,  and  was,  in  consequence  of 
the  cold  nature  of  the  subsoil,  showing  symptoms  of  prematurity,  which 
was  indicated  by  the  annual  growths  of  young  wood  becoming  small  and 
weakly,  and  the  leaves  falling  off  very  early  in  the  autumn.  As  this  tree 
was  of  a  very  spreading,  fine,  ornamental  habit,  I  determined  to  attempt 
having  it,  if  possible,  put  into  a  better  state  of  health,  and  if  I  succeeded, 
to  have  it  afterwards  transplanted  to  a  better  and  more  interesting  situa- 
tion. With  this  view  I  had  a  trench,  fully  three  feet  deep,  cast  about  it, 
at  a  distance  of  about  six  feet  from  the  stem  all  round.  This  trench  I 
dug  about  two  feet  broad ;  and  in  the  act  of  making  it  the  water  stood 
plentifully  when  two  feet  under  the  surface,  at  which  stage  we  were  obliged 
to  make  a  drain  from  it  to  a  water-run  close  by.  The  drain  being  made, 
we  got  the  water  in  the  trench  let  off,  and  proceeded  with  the  same  to  the 
desired  depth.  In  the  act  of  cutting  the  roots  as  we  made  the  trench,  we 
found  them  in  a  very  bad  state  indeed :  many  of  the  larger  roots  had 
become  entirely  rotten,  and  upon  the  healthier  parts  the  fibres  were  deli- 
cate and  small  This  was  especially  the  case  with  the  roots  as  found  lower 
than  about  sixteen  inches  from  the  surface ;  above  that  depth  the  roots 
i?7ere  in  general  in  a  healthier  state,  and  seemed  not  to  have  suffered  so 
much  from  wetness;   but  over  the  whole  extent  of  the  ball  they  were 
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weakly  and  unhealthy  as  compared  with  trees  growing  upon  a  drier  soil. 
Having  the  trench  finished,  and  the  ball  undermined  as. in  former  cases, 
the  most  earthy  part  of  it  well  reduced,  and  all  bad  roots  cut  clean  away,  I 
had  a  drain  made  with  stones  all  round  the  bottom  of  the  trench,  and  con- 
ducted out  to  the  bum.  This  being  done,  the  ball  was  prepared  and  made 
up  with  compost,  in  the  same  manner  as  already  detailed  with  regard  to 
the  ash  and  elm. 

1329.  Before  making  any  remarks 'as  to  the  effects  produced  upon  this 
tree  by  the  operation  performed  upon  it,  I  shall  say  something  relative 
to  the  seventh  conclusion — ^namely,  the  principal  masses  of  the  fibrous 
roots  of  trees  are  generally  found  to  coincide  with  the  extension  of  their 
branches;  and  they  are  generally  found  most  numerous  upon  that  side 
of  a  tree  which  has  been  most  freely  exposed  to  the  influence  of  light  and 
heat. 

In  reading  the  above  conclusion  as  laid  down,  it  must  not  be  understood 
to  signify  that  masses  of  fibrous  roots,  growing  from  any  tree,  never  extend 
beyond  the  spread  of  its  branches.  On  the  contrary,  the  principal  masses 
of  the  fibrous  roots  of  a  tree  may  sometimes  be  found  to  extend  very  mudi 
beyond  this ;  but  in  such  a  case  there  must  exist  an  extraordinary  cause 
— that  is,  in  all  cases  where  a  tree  is  found  growing  in  a  soil  of  equal  fer- 
tility throughout,  the  principal  masses  of  fibrous  roots  will  be  found  gene- 
rally to  coincide  with  the  extension  of  its  branches ;  while,  on  the  other 
hand,  if  any  extraordinary  nourishing  property  exist  not  far  distant  from 
the  roots  of  a  tree,  such  as  a  water-course,  a  stratum  of  soil  of  a  superior 
nature  to  that  in  which  the  tree  may  be  standing,  or  heaps  of  manure,  &c, 
they  will  far  outgrow  their  usual  pace  in  order  to  reach  such  extraordinary 
nourishment ;  and  when  they  have,  as  it  were,  attained  their  desired  pos- 
session, the  principal  masses  of  fibres  will  grow  out  and  congregate  there, 
although  at  a  considerable  distance  beyond  the  extension  of  the  branchesL 
This  may  often  be  observed  in  the  case  of  trees  growing  on  the  side  of  a 
wood  where  a  well-cultivated  piece  of  land  may  happen  to  be ;  then  the 
roots  will  be  found  in  tufted  profusion  in  the  land,  and  at  a  great  distance 
from  the  trees  themselves ;  and  the  same  thing  may  be  observed  in  the  case 
of  the  roots  getting  into  drains.  All  these  cases,  however,  are  extraordi- 
nary, and  are  not  to  be  taken  into  account  in  speaking  of  the  nature  of 
trees  as  found  under  ordinary  natural  circumstances. 

Admitting,  then,  as  a  truth  founded  on  practical  observation,  that  imder 
existing  circumstances  the  principal  masses  of  fibrous  roots  of  trees  are 
generally  found  to  coincide  with  the  extension  of  their  branches,  an  im- 
portant question  naturally  arises — Should  we  not,  in  the  removal  of  a  laige 
tree,  carry  along  with  it  a  ball  of  earth  equal  to  the  ordinary  spread  of  its 
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roots  in  the  earth ;  or,  if  not  to  the  extent  of  the  spread  of  the  roots  in  the 
earth  or  the  branches  in  the  air,  by  what  rule  are  we  to  be  guided  in  the 
operation  ? 

Eelative  to  this,  as  well  as  to  many  other  matters  of  forest  operations, 
different  opinions  are  held.  Some  maintain  that,  in  the  act  of  transplanting 
a  large  tree,  all  its  roots  should  be  bared  and  traced  out  to  their  full  extent 
as  nearly  as  possible,  and  removed  entire  along  with  the  tree,  without  any 
respect  being  paid  to  a  ball  of  earth ;  while  others  hold  that  no  previous 
preparation  is  necessary  for  the  removal  of  any  tree,  but  that  lifting  a  ball 
of  earth,  varying  from  eight  to  twelve  feet  in  diameter,  according  to  the 
size  of  the  tree,  is  quite  suiBScient  for  its  safety,  without  any  attention  to 
the  natural  spread  of  the  roots  in  the  earth.  Such  opinions  are  so  contra- 
dictory in  themselves,  and  so  void  of  sound  natural  principles,  that  we 
shall  at  once  dismiss  them  as  unworthy  of  attention.  We  live  in  an  age  in 
which  mere  assertion  has  little  weight ;  therefore,  in  answering  the  ques- 
tion as  above  laid  down,  we  must  attend  to  the  effects  of  experience,  as 
that  is  based  upon  sound  natural  principles  relative  to  the  laws  of  vege- 
table life. 

1330.  I  have  already  said,  in  the  section  immediately  preceding  this, 
that  no  tree  can  form  a  healthy  development  of  leaves  and  branches  unless 
it  be  supplied  with  a  corresponding  healthy  development  of  roots  by  which 
to  draw  food,  in  the  form  of  solution,  from  the  surrounding  soil ;  and  yet 
no  healthy  tree,  although  deprived  of  a  portion  of  its  roots,  will  sustain 
any  permanent  injury,  provided  it  is  allowed  to  remain  undisturbed  in  the 
soil  till  it  has  replaced  those  roots. 

Now,  admitting  the  above  assertion  to  be  true,  as  I  have  found  it  to  be 
in  my  own  experience,  the  reader  will  at  once  see  that,  to  deprive  a  tree  of 
its  roots,  and  to  remove  it  to  another  soil  at  the  same  time,  is  the  very 
means  to  prevent  its  making  healthy  progress  in  future ;  and,  at  the  same 
time,  he  will  readily  see  that  although  any  tree  should  lose  a  portion  of  its 
roots,  if  it  be  allowed  time  to  replace  them  without  being  further  disturbed 
till  it  has  done  so,  no  permanent  injury  will  follow.  Keeping  in  view,  then, 
that  a  tree  cannot  make  a  healthy  development  of  leaves  and  branches 
unless  it  be  supplied  with  a  corresponding  healthy  development  of  roots, 
and  that  it  will  not  sustain  any  permanent  injury  though  it  lose  a  portion 
of  its  roots,  if  it  be  allowed  to  remain  undisturbed  till  it  replace  them,  I 
have  laid  down  as  a  rule  for  my  own  guidance  in  the  transplanting  of  large 
trees,  to  have  their  roots  previously  prepared  by  cutting  them  in  by  means 
of  a  trench  dug  all  round,  at  a  distance  from  the  tree  equal  to  two-thirds 
of  the  diameter  of  the  spread  of  the  branches — that  is  to  say,  if  the 
diameter  of  the  spread  of  the  branches  be  twelve  feet  (not  including  the 
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extreme  points  of  large  branches),  the  diameter  of  the  ball  of  earth  inside 
the  trench  should  be  eight  feet,. and  so  on  in  proportion. 

1331.  To  the  inquiring  reader  another  question  will  naturally  arise  here 
— namely,  What  object  is  gained  by  the  cutting  of  the  roots  by  means  of  a 
trench ;  and  why  define  two-thirds  of  the  diameter  of  the  spread  of  the 
branches  in  preference  to  any  other  distance  ?  My  answer,  which  is  entirely 
based  upon  the  result  of  my  own  experience,  is  this  :  With  r^ard  to  the 
object  gained  by  the  cutting  in  of  the  roots  previous  to  the  removal,  let 
any  one  who  may  have  two  rows  of  oaks  or  any  other  kind  of  hardwood 
trees  in  the  nursery  of  a  pretty  large  size,  say  five  or  six  feet  high,  have 
all  the  side  roots  of  the  one  row  cut  in  with  the  spade  upon  each  side,  say 
about  six  inches  from  the  trees  in  the  line,  but  not  so  deep  as  to  cat  any  of 
the  tap  roots,  which  are  meant  to  supply  the  tree  with  food  till  new  ones 
are  made  upon  the  sides,  and  leave  the  other  row  uncut  in  their  usual 
natural  state.  In  twelve  months  after  the  trees  in  the  one  row  have  been 
cut  in,  have  them  lifted,  and  the  side  roots  will  be  found  veiy  plentiful  in 
small  fibres,  and  in  an  excellent  state  for  being  safely  removed  to  the  forest 
ground ;  whereas,  on  lifting  the  row  of  the  same  age,  the  trees  of  which 
were  left  uncut,  the  side  roots  will  be  found  extremely  spare,  and  the  fibres 
for  the  most  part  left  in  the  ground ;  and  on  planting  the  trees  as  con- 
tained in  the  two  rows  out  into  the  forest,  imder  equal  circumstances  of 
soil,  situation,  and  management,  the  observing  forester  will  very  soon  have 
occasion  to  decide,  without  the  least  hesitation,  that  those  which  had  Uieir 
side  roots  cut  in,  twelve  months  previous  to  their  being  removed,  are  &r 
more  healthy,  and  making  more  rapid  progress  than  those  which  were  not 
cut  till  the  time  of  their  removal.  It  is  exactly  on  this  same  natural  prin- 
ciple that  I  advise  to  have  the  side  roots  of  all  large  trees  cut  in  previous 
to  their  being  lifted  ;  and  I  may  further  state,  regarding  this  point,  that  I 
have  so  often  practised  this  method  of  cutting  in  the  side  roots  of  pretty 
large  trees  in  nursery-rows  previous  to  having  them  transplanted  to  the 
forest  ground,  and  have  found  the  effects  of  the  operation  so  beneficial 
that  my  mind  is  now  quite  decided  as  to  the  improvement  that  takes  place 
in  trees  so  managed,  compared  with  others  which  may  be  lifted  and  planted 
out  in  the  usual  manner.  The  object,  therefore,  gained  by  cutting  in  the 
side  roots  of  a  tree  previous  to  having  it  transplanted  is,  a  great  supply  of 
young  fibres,  all  in  readiness  to  draw  in  nourishment  as  soon  as  it  is  put 
into  its  new  site,  which  is  never  the  case  when  a  tree  is  removed  without 
any  previous  preparation. 

1 332.  My  reason  for  defining  two-thirds  of  the  diameter  of  the  natural 
spread  of  the  branches  in  preference  to  any  other  distance  is,  that  at  that 
distance  from  the  stem  of  a  tree,  all  the  large  and  hard  or  matured  portion 
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of  the  root  is  enclosed  within  the  circnmference  of  the  ball,  while  on  the 
circomfeFence  of  the  ball  itself,  at  that  distance  from  the  stem,  the  roots 
are  fomid  pretty  regularly  ramified,  and  of  a  character  and  consistency  of 
wood  the  most  likely  to  send  out  numerous  healthy  fibres  for  the  future 
support  of  the  tree. 

1333.  Having  now,  I  think,  pretty  fully  explained  the  basis  upon  which 
I  have  formed  the  plan  of  preparing  large  trees  for  transplanting,  I  shall, 
before  summing  up  the  general  statement  of  that  plan,  say  something  as  to 
the  result  of  my  operations  on  the  oaks,  elms,  and  ash  trees,  as  already 
detailed  in  this  section. 

These  operations  were  all  performed  upon  the  trees  just  when  I  went  to 
the  place  in  the  month  of  November ;  and  my  intention  then  was  to  have 
the  trees  removed  to  other  situations.  But  as  I  had  occasion  to  leave  the 
place  (Craigston)  exactly  two  years  after  the  trees  had  been  prepared  by 
me,  and  finding  that  it  was  not  convenient  to  have  them  transplanted 
before  I  left  the  place,  I  determined  to  have  them  examined  as  to  the 
effect  produced  on  the  roots  by  the  cutting  in  they  had  received,  which 
would  have  a  tendency  so  far  to  confirm  my  experience  in  future  operations 
of  the  like  nature.  With  this  view  I  had  openings  made  at  four  parts,  at 
equal  distances,  upon  the  outside  of  each  of  the  trenches  formerly  made 
round  the  trees,  taking  care  to  make  the  openings  immediately  on  the  out- 
side of  the  good  soil  as  formerly  put  in,  and  in  such  a  manner  as  not  to 
disturb  the  young  roots  made  in  it ;  and  upon  examination  I  found,  to 
my  great  satisfaction,  exactly  as  I  had  previously  anticipated — that  the 
whole  of  the  body  of  new  soil  which  was  put  round  the  roots  upon  the  ball 
of  earth,  was  actually  filled  with  the  masses  of  young  fibrous  roots  that  had 
grown  from  the  old  ones  which  had  been  cut ;  and  these  had  not,  at  this 
period,  begun  to  grow  out  into  the  natural  soil  beyond ;  but  the  mass  of 
new  soil  which  had  been  put  in,  with  its  roots  pervading  it,  very  much 
resembled  the  roots  and  ball  of  a  plant  which  had  been  long  confined  in  a 
pot,  as  may  be  often  witnessed  by  gardeners  in  the  act  of  shifting,  plants 
from  one  pot  to  another.  In  this  state  I  considered  the  trees  could  be  re- 
moved with  all  safety,  provided  that  the  whole  ball  of  earth,  with  its  young 
roots  enclosed,  could  be  removed  without  being  materially  disturbed.  I 
may  remark  here  also,  that  in  my  examination  of  the  roots  of  those  trees,  I 
found  those  upon  the  light  soil  most  plentifully  supplied ;  upon  the  heavy 
soil  the  roots  were  indeed  good,  but  not  so  plentiful,  nor  so  much  ramified 
through  the  good  soil,  as  in  the  case  of  the  others ;  and  this,  of  course, 
-would  be  occasioned  by  the  original  quantity  of  the  roots  in  the  tree  grow- 
ing in  the  light  soil  being  greater  than  that  of  those  in  the  heavy  soil  The 
former,  therefore,  which  were  the  oaks,  I  would  then  have  transplanted  at 
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osce ;  but  the  latter,  which  were  the  ash  and  elms,  I  wonld  have  allowed 
to  remain  for  a  year  longer,  with  the  view  of  giving  them  a  longer  time  to 
form  a  greater  supply  of  roots  before  having  them  transplanted — a  point 
which  requires  to  be  kept  in  view  by  the  planter. 

1334.  I  said  that  I  pruned  one  of  those  trees  of  part  of  the  heavy 
branches  at  the  time  that  I  had  them  prepared  in  their  roots :  this  pruning 
had  a  very  beneficial  efiect  on  its  after  health.  In  all  cases  of  cutting  in 
the  roots  of  trees  in  the  manner  above  described,  it  is  observable  that  they 
receive  a  slight  check  in  their  growth  ;  but  in  the  case  of  the  tree  whidi  I 
had  pruned  in  a  slight  degree,  there  was  not  nearly  so  much  apparent 
check  as  in  that  of  the  one  which  received  no  pruning.  This  at  once  gives 
evidence  that,  when  trees  are  prepared  in  their  roots  with  a  view  to  trans- 
planting, they  should  have  a  judicious  course  of  pruning,  which  tends  to 
secure,  as  it  were,  a  balance  between  roots  and  branches ;  that  is  to  say. 
when  the  side  roots  are  checked  and  made  incapable  of  supplying  nourish- 
ment for  a  time,  the  health  of  the  tree  is  much  improved  under  the  operar 
tion  by  having  a  proportion  of  the  top  branches  shortened  in  also  ;  for  by 
this  the  roots  are  relieved  of  a  burden  they  would  otherwise  have  had  to 
support ;  this  tending,  as  I  have  already  said,  to  throw  a  better  balance 
between  roots  and  branches,  and  consequently  to  retain  the  tree  in  better 
health  under  the  operation. 

1335.  Having  been  disappointed  in  getting  my  transplanting  operations 
put  into  execution  upon  the  estate  of  Craigston,  although  I  did  not,  at  the 
same  time,  find  myself  disappointed  as  to  the  results  attendant  on  the  plan 
I  had  adopted  in  preparing  trees  for  that  purpose  there,  and  having  had  no 
convenient  opportunity  of  extending  my  experience  further  upon  that  point 
of  arboriculture  till  I  went  to  Amiston,  as  soon  as  I  went  there  I  had  some 
trees  prepared  in  the  same  manner  for  transplanting  as  I  had  already  done 
at  Craigston. 

1336.  While  at  Amiston,  I  had  my  attention  too  much  engaged  with 
other  general  forest  improvements  to  allow  me  to  have  much  time  devoted 
to  the  transplanting  of  large  trees  upon  the  home  grounds;  but  Mr 
Dundas  wishing  to  have  a  few  large  trees  put  upon  an  open  part  of  the 
east  lawn,  requested  me  to  have  that  done  at  a  convenient  tima  Accord- 
ingly, I  fixed  upon  a  few  Ume  trees,  about  twenty  feet  high,  for  the  pu^ 
pose,  and  had  them  prepared  in  their  roots  exactly  as  I  have  already  detuled 
in  the  case  of  the  trees  at  Craigston ;  but  as  the  trees  in  this  case  were  mnd 
smaller  than  those  I  operated  upon  in  the  last-mentioned  place,  on  the  prin- 
ciple already  laid  down,  I  had  the  roots  cut  in  by  a  trench  at  three  fe^ 
distance  from  the  stem  all  round,  making  the  ball  of  earth,  including  the 
stem,  nearly  seven  feet  diameter.     Having  remained  in  their  preparatire 
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State  for  two  years,  I  was  about  to  have  them  transplanted,  when,  in  the 
course  of  other  improvements  of  an  agricultural  nature  upon  the  lawn 
where  they  were  to  have  been  planted,  it  was  considered  proper  to  defer 
putting  trees  there  till  these  improvements  were  finished.  As,  however,  a 
continuation  of  a  line  of  trees  was  necessary  upon  the  side  of  one  of  the 
approaches,  Mr  Dundas  wished  them  put  in  there,  which  I  did  by  means 
of  the  pair  of  wheels  with  a  pole,  termed  a  janker,  not  having  any  other 
machine  for  the  purpose. 

When  I  lifted  these  trees  from  their  original  site,  I  kept  all  the  young 
fibrous  roots  formed  upon  the  circumference  of  the  ball  as  whole  and  un- 
disturbed as  possible;  not  even  removing  any  particle  of  earth  &om  among 
the  young  roots,  except  what  could  not  be  avoided,  in  consequence  of  the 
nature  of  the  machine  being  imperfect,  and  not  adapted  for  raising  out  of  the 
ground  any  heavy  body  of  earth.  Even  with  this  machine,  imperfect  as  it 
was,  I  managed,  by  great  care,  and  the  assistance  of  a  few  active  stout  men, 
to  have  the  balls  attached  to  the  trees  pretty  safely  removed,  and  with  the 
young  roots  comparatively  uninjured. 

As  the  trees  which  I  had  previously  prepared  for  transplanting,  were 

only  about  a  fourth  of  the  number  required  for  finishing  the  continuation 

of  this  line,  and  as  Mr  Dundas  wished  the  line  finished  in  order  to  have  the 

full  effect  desired,  I  determined  upon  having  that  part  done  with  trees 

whiqh  had  got  no  previous  preparation  of  their  roots.     This  was  done  in  as 

careful  a  manner  as  possible,  removing  all  the  earth  with  the  roots  as  far  as 

tLe  nature  of  the  machine  was  capable  of  doing ;  but,  notwithstanding, 

these  last  were,  at  the  time  I  left  the  place,  decidedly  inferior  to  their 

neighbours  which  had  their  roots  previously  prepared.     Three  years  after 

these  trees  were  removed,  the  few  which  were  previously  prepared  in  the 

roots  had  not  shown  the  least  symptoms  of  anything  like  a  check,  whereas 

the  others  which  received  no  previous  preparation  received  a  great  check ; 

their  appearance,  even  when  I  left  the  place,  indicated  a  want  of  vigour. 

This  at  once  points  out  that,  in  order  to  remove  large  trees  safely,  and 

Tvith  the  hope  of  future  success,  they  must  first  be  prepared  in  their  roots  ; 

or  if  not,  the  subjects  acted  upon  will  receive  so  violent  a  check,  that  they 

-will  never  after  resume  that  healthy  character  which  is  so  desirable  in  park 

treea 

1337.  Having  now  said  so  much  regarding  the  nature  of  removing  large 
trees,  I  shall  conclude  the  present  section  by  laying  down  a  kind  of 
al>stract  of  the  manner  of  proceeding  with  the  preparing  of  large  trees  for 
transplanting,  which,  let  it  be  imderstood,  is  the  system  I  have  laid  down 
for  my  own  guidance,  and  is  entirely  based  upon  the  results  of  my  own 

2  P 
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1338.  First,  In  choosing  a  tree  of  a  large  size  for  removing  to  ano&er 
place,  I  first  see  if  it  be  well  clothed  with  branches ;  for  if  the  branches  be 
few,  the  roots  will  be  correspondingly  few. 

Second,  If  one  or  more  of  the  branches  forming  the  top,  appear  to  bear 
an  undue  proportion  to  the  main  stem,  I  have  such  shortened  in  by  at  least 
one-third  of  their  whole  length,  but  never  in  such  a  way,  or  to  such  an 
extent,  as  to  give  the  tree  a  formal  or  artificial  outline.  This  I  do  with 
the  view  of  reducing,  as  far  as  consistent  with  good  management,  the  de- 
mand for  food  upon  the  roots  after  they  have  been  cut  in. 

Third,  Taking  the  perpendicular  drip  of  the  general  mass  of  the  points 
of  the  branches,  as  the  circumference  of  a  circle  round  the  stem  of  the  tree, 
after  the  strong  limbs  have  been  shortened  in,  I  next  take  two-thirds  of 
that  as  the  diameter  of  the  ball  of  earth  to  be  left  inside  the  trench  to  be 
formed. 

Fourth,  The  circle  being  inscribed  round  the  stem  of  the  tree,  I  next 
take  out  a  trench,  on  the  outside  of  that  circle,  from  eighteen  to  thirty-^ 
inches  broad,  according  to  the  size  of  the  tree,  keeping  the  earth  to  the 
outside,  and  have  all  roots  as  they  appear  upon  the  inside  of  the  traich 
smoothly  and  carefully  cut,  and  that  to  such  a  depth  as  the  roots  of  the 
tree  may  be  found,  which  is  generally  from  two  to  three  feet  und^  the 
surface. 

Fifth,  The  trench  being  made,  I  next  pare  off  with  the  spade  all  loose 
soil  from  the  surface  of  the  ball  of  earth  now  formed  on  the  roots  of  die 
tree ;  and,  at  the  same  time,  with  a  pick  take  away  all  earthy  parts  of  the 
ball  in  which  no  roots  exist,  with  the  intention  of  putting  in  soil  of  a  natme 
congenial  to  the  growth  of  roots ;  and  in  order  to  encourage  the  more 
readily  that  growth  on  the  under  part  of  the  ball,  I  have  it  undermined  to 
the  extent  of  two  to  three  feet  within  the  perpendicular,  and  the  eirth 
thrown  out  to  be  replaced  by  better  soil 

Sixth,  All  the  parta.  of  the  work  as  above  stated  being  finished,  I  next 
bring  forward,  which  is  imderstood  to  have  been  previously  prepared,  a 
quantity  of  any  light  vegetable  mould,  such  as  has  been  already  desmbed, 
and  have  it  put  about  the  roots  of  the  tree  to  the  extent  and  in  the  manner 
already  detailed. 

Seventh,  If  the  trees  be  originally  growing  on  a  soil  of  a  light  nature, 
which  is  naturally  congenial  to  the  production  of  numerous  roots,  they  may 
be  safely  removed  in  two  years  after  the  roots  have  been  cut  in  ;  but  if 
upon  a  soil  of  a  heavy  or  clayey  nature,  which  is  not  so  congenial  to  the 
growth  of  these  small  roots,  the  trees  so  situated  will  be  the  better  of  re- 
maining three  years  in  their  preparative  state ;  for  as  the  original  qnantitj 
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of  roots  was  comparatively  small,  the  more  time  will  be  required  to  make 
good  that  deficiency  in  the  good  soil  put  in  for  that  purpose. 

1339.  Some  will  probably  consider  the  system  of  preparing  large  trees 
for  transplanting,  as  herein  laid  down,  an  expensive  operation  ;  but  those 
who  may,  at  the  first  glance,  and  without  due  consideration,  think  so,  may 
be  assured  that  it  is  the  cheapest  and  most  satisfactory  plan  in  the  end. 
There  is  no  doubt  that  trees  may  be  removed  at  a  cheap  rate  from  one 
place  to  another  without  any  such  preparation  as  has  been  advised;  but  the 
grand  question  is,  Can  they  be  Otherwise  more  cheaply  removed  with  an 
equal  hope  of  success  as  to  the  object  in  view  ?  I  am  not  aware  that  they 
can ;  and  this  has  been  shown  from  the  case  of  others,  as  well  as  from  the 
results  of  my  own  experience  ;  for  it  is  most  reasonable  to  suppose,  even  by 

,  those  who  may  have  had  no  practical  experience  of  their  own,  that  a  tree 
removed  from  its  original  site,  having  numerous  small  fibres  formed  at  all 
the  extremities  of  its  roots,  must  have  a  much  greater  assurance  of  future 
health  than  one  removed  without  any  of  these.  No  proprietor  of  judgment 
and  taste  would  hesitate  one  moment  as  to  the  outlay  of  a  few  extra  pounds 
upon  such  a  work  as  the  transplanting  of  large  trees,  when  he  is  aware  that 
by  the  system  of  preparing  their  roots  he  is  likely  to  have  the  greatest 
amount  of  ultimate  satisfaction. 

1340.  The  expense  of  preparing  a  tree  of  thirty  feet  high,  for  transplant- 
ing  in  the  manner  advised,  may  stand  thus :- 

Two  men  one  day  throwing  out  soil  from  the  trench,  at  2s., 
Cartage  of  three  loads  of  light  soil,  which  need  not  be  valued, 
being  the  proprietor's  own,         ...... 

Two  men  one  day  putting  in  soil,  &c.,  at  2s.,  .... 

10     0 

The  above  valuation  of  the  work  is  amply  sufficient ;  and  where  men 
are  accustomed  to  it  for  a  time,  it  may  be  done  for  «  much  smaller  sum  ; 
but  even  allowing  that  each  tree,  of  thirty  feet  in  height,  to  be  trans- 
planted, should  cost  10&  in  order  to  secure  its  future  health,  it  is  infinitely 
better  spent  upon  that  operation  than  if  no  preparation  had  taken  place  ; 
and  as  the  work  of  transplanting  large  trees  must  in  all  cases  be  an  expen- 
sive one,  it  is  but  right  that  it  should  be  done  in  a  proper  manner. 

The  next  thing  to  be  considered  is  the  work  of  removing  large  trees 
after  they  have  been  thus  prepared :  and  this  will  constitute  the  subject  of 
tbe  following  section. 
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SECTION  ni. METHOD  OF  TRANSPLANTING  LARGE  TREES,  AND  DESCRIFTIOX 

OF  MACHINES  FOR  PERFORMING  THAT  OPERATION. 

1341.  At  tlie  beginning  of  the  preceding  section,  I  remarked  that,  as 
improvements  of  the  first  importance  in  the  removal  of  htrge  trees,  it  ap- 
peared to  me  that  some  successful  method  should  be  adopted  whereby 
every  recently  made  root  adhering  to  the  plant  at  the  period  when  it  was 
to  be  taken  out  of  its  original  site,  should  be  preserved  entire  and  undis- 
turbed through  all  the  operation  of  transplanting;  and  second,  that  a 
machine  of  great  power  should  be  constructed,. by  means  of  which  a  whole 
tree,  of  whatever  dimensions,  with  its  ball  of  earth  and  roots,  should  be 
lifted  and  conveyed  in  an  upright  and  natural  position,  and  laid  down  in  its 
new  bed  as  entire  as  when  taken  up.  Now,  keeping  this  in  view,  and 
having  already  pointed  out  the  kind  of  preparation  that  appears  to 
me  necessary  for  the  safe  removal  of  all  large  trees — ^without  which  prepa- 
ration every  recently  made  root  adhering  to  the  plant  when  it  has  to  be 
taken  out  of  the  ground  for  transplantation  cannot  be  preserved  entire  and 
undisturbed  through  all  the  operation — I  next  come  to  point  out  how  trees 
thus  prepared  may  be  safely  removed  by  mean»  of  a  powerful  machine 
recently  invented. 

1342.  For  some  years  I  had  been  attempting  to  make  a  model  of  a 
machine  powerful  enough  for  the  safe  removal  of  large  trees,  upon  the 
principle  above  stated — that  of  removing  them  with  all  their  roots  entire 
and  undisturbed  as  they  were  found  after  the  preparation  had  been  effected. 
But  not  being  able  to  produce  from  my  own  hands  anything  at  the  same 
time  simple  and  effective  enough  for  the  purpose,  I  had  just  given  up  the 
attempt,  when  I  happily  read,  in  the  Oardeners'  and  Farmers*  Jaumal  of 
the  15th  December  1849,  the  following,  being  part  of  an  article  by  the 
editor : — 

"  There  are  few  things  more  desirable,  and  perhaps  none  which  it  is 
usually  found  more  difficult  to  accomplish,  than  that  of  building  a  mansiou 
on  a  bare  knoll,  and  in  the  space  of  four  or  five  years  giving  to  it  the  chir- 
acter  and  effect  which,  by  the  ordinary  process  of  nature  in  the  growth 
of  timber,  requires  a  period  of  thirty  years  or  more.  Desirable  as  this 
undoubtedly  is— difficult,  impracticable,  and  wonderful  as  it  may  aeem,  it 
can  be  done. 

"  Our  readers  are  aware  that  within  the  last  few  weeks  we  have  passed 
through  some  of  the  northern  counties,  and  visited  such  gardens  on  our  wvj 
as  appeared  to  claim  our  attention.  As  one  of  those,  we  called  at  Kingston 
Hall,  the  seat  of  Edward  Strutt,  Esq.,  Eegworth  near  Derby.    Here»  then. 
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we  were  delighted  to  find  the  all  but  impossible  thing  to  which  we  have 
referred  above,  realised  to  an  extent  very  much  exceeding  what  we  had 
anticipated.  In  the  early  part  of  1843  Mr  Strutt  commenced  the  erection 
of  Kingston  Hall,  selecting  for  its  site  the  slightly  elevated  ground  in  the 
midst  of  the  estate,  where  no  house  or  tree  existed  before.  In  due  time  the 
mansion  was  reared,  forming  a  structure,  in  the  Elizabethan  style,  of  very 
considerable  extent,  designed  by  the  well-known  and  eminent  architect,  Mr 
Blower.  Nothing  was  done  in  the  way  of  planting  until  the  house  began 
to  show  its  bulk  and  general  outline  ;  and  at  this  juncture,  doubtless,  not 
a  few  persons  would  gravely  suspect  that  Mr  Strutt  had  committed  a  serious 
mistake  in  building  a  magnificent  residence  where  he  could  not  reasonably 
expect  to  see  trees  much  taller  than  himself  during  his  own  lifetime.  How 
far  Mr  Strutt,  or  those  about  him,  foresaw  the  means  of  meeting  this 
objection,  we  are  not  prepared  to  say ;  but  in  October  1844,  a  pair  of  large 
wheels  was  provided,  in  accordance  with  the  well-known  plan  of  Sir  Henry 
Steuart,  recommended  by  him  in  his  celebrated  work  on  the  improvement 
of  estates  and  the  transplanting  of  large  trees.  By  means  of  this  machine, 
about  twenty  trees  of  various  sizes,  from  fifty  feet  downwards,  were 
brought  from  St  Helen's,  one  of  Mr  Strutt's  estates,  near  Derby,  and  that 
upon  which  he  then  resided,  and  planted  at  Kingston*  It  was  found,  in 
the  course  of  drawing  these  trees  so  great  a  distance  (thirteen  miles)  along 
the  public  highway,  with  many  of  the  branches  frequently  trailing  upon 
the  ground,  that  the  latter  got  seriously  inj.ured  and  broken  ;  nor  did  the 
trees  themselves,  when  replanted,  succeed  sufficiently  to  warrant  any  very 
extended  operation  upon  this  plan.  A  new  machine  was  therefore  con- 
structed, upon  a  principle  somewhat  similar  to  one  invented  by  Mr  Barron, 
who  has  conducted  the  works  at  Elveston  with  so  much  success.  This  new 
machine,  which  was  built  by  Mr  Mackay,  Mr  Strutt's  gardener,  for  the 
fature  operations  of  tree-lifting  at  Kingston,  is  that  represented  in  the 
accompanying  engravings,  and  has  been  employed  at  Kingston  Hall,  where, 
in  the  short  period  of  four  or  five  years,  a  bare  knoll  has  been  transformed 
into  a  grove.*' 

1343.  Upon  reading  the  article  in  the  journal  relative  to  the  nature  of 
the  machine  used  for  transplanting  trees  at  Kingston  Hall,  part  of  which  I 
have  quoted  above,  my  attention  was  a;t  once  called  to  its  great  value  to 
other  proprietors  who  might  have  work  of  the  same  kind  to  perform  in 
future ;  and  I  took  the  first  convenient  opportunity  of  going  to  Kingston 
Hall  to  examine  for  myself  as  to  how  far  the  machine  referred  to  was 
likely  to  answer  the  end  in  view — ^namely,  that  of  its  being  in  all  respects 
adapted  for  safely  lifting  trees  of  any  size  in  the  work  of  transplanting. 
"With  this  view,  therefore,  I  went  to  Kingston  Hall,  and  saw  Mr  Mackay, 
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the  very  intelligent  gardener  there,  nnder  whose  able  directions  all  the  toA 
of  transplanting  with  the  machine  had  been  perfonued.    He  veiy  kiodlj 


fi* 


caused  his  men  to  have  the  machine  brought  out  and  put  into  workii; 
order  in  m  j  presence  ;  and,  on  a  Uiorough  examination  of  its  structure  isd 
working  capabilities,  I  am  led  to  say,  from  my  own  obseirations,  tbatiti* 
exactly  such  a  machine  as  I  have  long  wished  to  see  'constructed;  and  I 
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mnst  also  state,  that  it  is  in  every  respect  adapted  for  the  purpose  of  lifting 
and  transplanting  large  trees  in  the  most  safe  and  efficient  manner. 

1344.  Mr  Mackay  has  two  machines  which  he  has  used  iu  the  trans- 
planting of  his  large  trees  at  Eangston  Hall,  both  of  the  same  construction, 
but  different  in  power ;  the  one  used  for  transplanting  trees  of  twenty-five 
feet  in  height  and  under,  and  which  may  be  capable  of  safely  removing  a 
weight  of  about  five  tons ;  the  other  he  has  used  for  transplanting  trees 
from  thirty  to  forty  feet  in  height,  which  is  capable  of  safely  removing  a 
weight  of  from  ten  to  fifteen  tons — ^that  is,  including  the  tree  and  its  ball 
of  earth  attached.  Trees  of  the  latter  weight  Mr  Mackay  told  me  he  had 
removed ;  and  having  examined  these,  I  estimated  that  some  of  them  would 
weigh  about  fifteen  tons,  including  the  ball  of  earth. 

1345.  Before  entering  into  detail  as  to  the  manner  of  working  the 
machine,  I  shall  first  give  a  statement  as  to  the  nature  of  its  construction. 

It  consists  of  two  pairs  of  wheels,  each  pair  working  upon  a  strong  asde 
of  superior  quality.  In  the  largest  machine  as  referred  to  above,  each  pair 
of  wheels  is  about  nine  inches  broad  in  the  rings.  The  pair  situated  on 
the  firont  part  (see  engraving  at  &)  are  about  five  and  a  half  feet  in  diameter, 
and  the  pair  situated  on  the  hinder  part  (see  engraving  at  a)  are  about 
seven  feet  in  diameter,  and  distant  from  each  other  about  fifteen  feet ;  thus 
making  the  length  of  the  machine,  from  the  one  axle  to  the  other,  fifteen 
feet.  On  each  of  the  axles  is  placed  a  strong  frame,  in  order  to  raise  the 
horizontal  bearers  to  a  convenient  height,  and  at  the  same  time  with  the 
view  of  making  the  whole  machine  move  in  a  workable  manner.  (See 
section  of  front  frame  &,  and  section  of  back  frame  I,)  The  front  frame,  I 
may  also  state,  is  made  to  turn  upon  a  horizontal  wheel,  in  the  same 
manner  as  in  the  case  of  a  carriage,  for  the  easy  turning  about  of  the 
machine  in  any  required  direction,  as  is  represented  in  the  ground-plan  of 
the  tree-lifter  at  m.  Besting  upon  the  frames,  as  is  shown  in  the  front  and 
back  sections,  and  parallel  to  each  other  at  a  distance  of  about  two  feet 
apart,  are  two  strong  beams  of  wood,  about  ten  inches  deep  by  six  broad. 
(See  side  elevation  of  the  tree-lifter  at  c,  and  also  on  the  ground-plan  at  n  n.) 
Those  beams  are  fastened  to  the  frames  placed  above  the  fore  and  aft  axles, 
by  means  of  strong  iron  bolts,  which  can  be  unscrewed  as  occasion  may 
require ;  and,  placed  across  upon  those  horizontal  beams,  again,  are  two 
others  (see  ground-plan  at  o  o),  into  which  the  jack-screws  are  placed.  The 
screws  are  also  shown  in  their  working  state  in  side  elevation  d  d,  with 
their  cross-handles  for  turning,  e  e.  On  the  under  part  of  those  jack-screws, 
as  passed  through  the  cross  beams,  are  attached  the  strong  chains  by  means 
of  which  the  tree  is  principally  taken  out  of  its  place  (see  pp) ;  and,  as  an 
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assistant  to  them,  there  are  side  chains  attached  to  strong  iron  rings  fixed 
upon  the  beams  (see//).  Those  side  chains  are  made  to  act  along  with 
the  others  attached  to  the  screws,  and  are  also  found  necessary  to  rctun 
the  weight  of  the  tree  and  its  ball  of  earth  during  the  reversing  of  the 
screws  for  a  new  hold.  The  horizontal  planks  upon  which  the  ball  of  earth 
rests,  supported  by  the  chains,  are  shown  on  side  elcTation  at  g ;  and  the 
two  cross  planks,  which  are  placed  upon  the  horizontal  ones  for  the  betta 
support  of  the  ball,  are  also  shown  at  h  h.  Those  planks  require  to  be  made 
of  the  best  oak  wood,  not  less  than  four  inches  thick. 

1346.  Having  now  given  a  brief  description  of  the  construction  of  the 
machine  as  I  examined  it  upon  the  spot,  it  remains  to  be  stated  how  the 
operation  of  transplanting  a  large  tree  is  accomplished  by  it 

The  work  of  transplanting  a  tree  with  the  machine  above  referred  to,  is 
perfectly  simple  and  easily  understood  ;  and  in  describing  it  I  could  not  do 
better  than  lay  before  my  readers  the  manner  of  proceeding  as  detailed  bj 
Mr  Mamock,  who  was  editor  of  the  Journal  formerly  referred  to,  who  visited 
ElingstQu  Hall,  and  saw  the  work  performed.  In  the  Journal  of  the  22d 
December  1849,  he  writes  thus  : — "  In  our  last  week's  number  we  stated 
that  we  had  seen  some  elm-trees  at  Kingston  Hall^  the  seat  of  Edwaid 
Strutt,  Esq.,  carried  by  the  machine  then  represented,  and  replanted  in 
another  situation  about  three-quarters  of  a  mile  from  the  place  where  they 
had  stood  and  grown  for  upwards  of  thirty  years.  We  further  stated  that 
these  trees  were  forty  feet  in  height,  and  weighed  each,  including  the  ball 
of  earth  and  the  machine,  upwards  of  ten  tons,  and  that  they  were  diavB 
by  nine  horses.  We  shall  now,  therefore,  give  the  following  details  as  to 
how  this  was  accomplished.  The  trees  to  which  we  now  allude  were  grow- 
ing on  the  outskirt  of  a  wood.  The  ground  around  the  tree  was  cleared, 
and  at  four  and  a  half  feet  from  the  stem  of  the  tree  a  circular  cutting  ms 
made  to  the  depth  of  about  three  and  a  half  or  four  feet,  and  about  two 
and  a  half  feet  in  widtL  This  done,  then  on  the  most  open  side  of  the  tree 
a  sloped  cutting  was  made,  from  the  surface  of  the  ground  to  the  bottom  of 
what  may  now  be  called  the  ball  of  earth,  aQd  a  similar  sloped  opening  was 
made  on  the  opposite  side  of  the  tree.  The  first  of  these  sloped  cuttings 
was  made  for  the  purpose  of  drawing  out  the  tree  up  this  slight  indine  to 
the  surface  of  the  surrounding  ground.  The  circular  opening  in  tiie  eardi 
around  the  tree,  and  the  two  sloping  roads  on  each  side,  being  now  pie- 
pared,  the  workmen  commenced  to  undermine  the  ball  of  earth ;  this  beii^ 
done  all  around,  four  stout  oak  planks,  long  enough,  were  placed  under 
this  ball  of  earth  in  front  and  behind — that  is,  crossways  to  the  directioD 
of  the  machine ;  and  under  these  two  others  were  placed  lengthways,  widi 
their  ends  in  the  direction  to  back  and  &ont  of  the  machine.     It  will  now 
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be  understood  that  these  four  oak  planks  under  the  ball  of  earth  cross  each 
other  at  their  four  extremities ;  and  around  their  extremities,  at  each  of 
the  four  comers,  four  sets  of  strong  iron  chains  are  fastened.  A  reference 
to  the  diagrams  given  will  assist  in  explaining  this.  The  first  set  of 
chains  brought  into  play  were  those  attached  to  the  bottom  of  the  jack 
screws.  Being  made  as  tight  as  possible  oyer  the  ball  of  earth,  they  were 
then  hooked  on  the  end  of  the  jack.  The  two  jacks  were  then  turned  by 
two  or  four  men  each,  as  the  case  may  require,  until  the  tree  and  the  ball  of 
earth  were  raised  from  the  ground  about  six  or  ten  inches.  The  jacks  were 
then  permitted  to  rest,  and  what  is  called  the  side  chains  were  then  put  in 
requisition.  These,  as  we  have  already  stated,  are  fastened  to  the  planks 
under  the  ball  of  earth,  at  the  same  point  as  the  others,  the  opposite  ends 
being  made  fast  to  the  side  beams,  as  shown  in  the  engraving.  This  being 
done  at  the  four  comers,  the  jacks  are  then  reversed,  and  the  first  set  of 
chains  slackened :  the  weight  of  the' earth  and  tree  is  then  sustained  by  the 
side  chains.  The  first  set  of  chains  are  again  adjusted,  and  made  as  tight 
over  the  ball  of  earth  as  manual  power  can  effect.  The  jack  is  again  run 
down,  and  again  attached  to  the  chain  at  the  lowest  point  it  will  reach. 
The  jacks  are  once  more  applied,  and  run  up  till  the  end  of  the  screw  has 
been  completely  worked  up  to  the  under-side  of  the  cross  beam  on  which  it 
resta  By  this  second  lift  the  jacks  have  probably  gained  upon  the  six  or 
ten  inches  which  they  made  at  the  first  lifting,  and  the  bottom  of  the  ball 
is  now  fifteen  or  twenty  inches  from  the  ground.  The  side  chains,  which 
are  now  quite  slackened  by  the  second  lift  of  the  jacks,  are  again  made  as 
tight  as  possible ;  this  accomplished,  and  all  securely  and  equally  fastened 
to  the  side  beams  again,  the  jacks  are  gently  reversed,  till  the  weight  is 
equally  divided  betwixt  the  side  chains  and  the  jack  chains.  The  tree  is 
now  in  a  condition  to  be  drawn  out,  unless  it  should  be  necessary  to  give 
it  a  third  lift  with  the  jacks,  so  as  to  raise  it  still  higher  from  the  ground ; 
and  if  so,  the  side  chains  must  always  be  attended  to,  as  already  described. 
They  may  be  properly  called  the  guard-chains,  as  they  prevent  accidents  in 
the  event  of  breakage  of  any  of  the  jack  chains,  when  the  former  would 
take  the  weight  of  the  tree,  and  prevent  its  falling.  About  ten  or  fifteen 
feet  up  the  stem  of  the  tree,  four  ropes  extend  from  this  point  to  the  two 
front  and  two  back  comers  of  the  machine ;  and  this  is  all  that  experience  has 
found  necessary  to  preserve  the  tree  in  its  perpendicular  position  during  its 
transport  on  the  machine  to  its  future  place  of  growth.  The  perpendicular 
position  of  the  tree  is,  however,  very  greatly  secured  by  the  four  side  or 
guard  chains.  We  have  now  to  describe  the  mode  of  introducing  the  stem 
of  the  tree  within  the  machine.  This  is  effected  in  the  following  manner : 
The  machine  is  drawn  as  near  to  the  tree  as  circumstances  will  allow ;  it  is 


602  METHOD   OF   TRANSPLANTING 

then  taken  to  pieces  by  unscrewing  the  different  bolts— that  is,  the  xnain 
horizontal  beams  are  unfastened,  and  thrown  over  the  wheels  on  dther 
sida    The  larger  hind  wheels  are  then  placed  in  their  proper  position  on 
the  sloped  cutting  behind  the  tree,  and  the  smaller  fore-wheels  on  the 
sloped  cutting  before  the  tree  ;  the  large  beams  are  then  lifted  on  to  tk^ 
places,  one  on  either  side  of  the  tree,  and  made  secure  with  the  iron  bolts 
and  the  requisite  fastenings.    The  tree  then  stands  with  its  stem  betwixt 
the  side  beams,  and  with  a  pair  of  wheels  behind  and  another  before.    The 
chains  and  jacks  are  then  applied  as  already  described,  and  thus  the  pro- 
cess is  complete.     The  nextj  and  only  point  deserving  further  allusion,  is 
that  of  planting  or  placing  the  tree  where  it  is  ultimately  to  grow ;  and 
this  is  effected  in  the  following  way :  The  hole,  sufficiently  large  to  receive 
the  ball  of  earth,  is  dug  the  necessaiy  depth  ;  then,  on  the  opposite  ades 
of  the  hole,  a  sloped  cutting,  wide  enough  to  admit  the  machine  to  he 
drawn  down  and  through  it,  is  also  provided.     Into  this  cutting,  therefore, 
the  machine  and  tree  are  drawn,  and  through  which  the  team  of  horses  finlt 
pass.    When  the  tree  has  reached  the  proper  point,  the  machine  is  per- 
mitted to  rest ;  props  of  brick  or  stones  are  then  raised  at  the  four  conm 
immediately  under  the  ends  of  the  cross  planks.     These  props  may  he 
three  or  five  bricks  in  height ;  and  when  all  is  prepared  in  this  way,  the 
jacks  are  reversed,  and  the  ball  of  earth  gradually  lowered  down,  till  &t 
ends  of  the  cross  planks  rest  upon  the  comer  props,  and  the  tree  has  taken 
its  proper  perpendicular  position ;  and  this  is  effected  by  the  raising  <ff 
lowering  of  these  comer  props.     All  being  adjusted,  any  opening  that  may 
remain,  betwixt  the  bottom  of  the  ball  of  earth  and  the  bottom  of  the  hole 
provided  for  the  tree,  is  filled  up  with  earth  ;  the  whole  being  made  fiim 
around  and  under  the  roots  of  the  tree.     The  brick  or  stone  props  are 
then  struck  out,  and  the  planks  removed — ^a  process  easily  effected,  as  the 
tree  now  rests  upon  the  earth  which  has  been  placed  under  and  about  it 
These  planks  are,  however,  well  iroujed  at  each  end,  that,  in  case  of  any  diffi- 
culty in  their  removal,  a  horse  or  horses  may  be  readily  yoked,  and  the 
planks  withdrawn." 

1347.  Having  now,  I  think,  fully  explained  the  nature  and  working 
capabilities  of  the  machine,  which  I  recommend  for  the  safe  transplanting 
of  large  trees,  I  may  further  state,  that  the  larger  machine,  which  is  cap- 
able of  removing  a  tree  with  its  ball  of  earth,  of  a  weight  varying  from  ten 
to  fifteen  tons,  cost  about  <f  60,  and  the  smaller  one,  which  is  capable  cf 
removing  a  weight  of  about  five  tons,  cost  about  «&25 ;  and  it  is  evident 
that,  by  incretlsing  the  strength  and  power  of  the  machine,  it  may  be  made 
to  remove  a  tree  of  any  given  weight  and  dimensions.  We  are  thus  sow 
in  possession  of  a  machine  vastly  superior  to  any  other  thing  of  the  kind 
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-that  lias  ever  been  introduced  to  the  notice  of  landed  proprietors  for  the 
speedy  ornamenting  of  their  home  grounds ;  and  where  proprietors  will 
take  the  trouble  to  prepare  their  trees  in  the  roots,  in  the  manner  which  I 
have  recommended  in  the  section  immediately  preceding  this,  and  allow 
them  to  remain  for  two  or  three  years,  till  the  ball  of  earth  has  become  one 
mass  of  fibrous  root,  the  whole  may  be  then  lifted,  by  means  of  this  machine, 
in  one  entire  piece,  without  disturbing  almost  a  fibre ;  and  any  tree  removed 
in  such  a  favourable  state  will  never  show  any  symptoms  of  want  of 
vigorous  growth,  which  has  not  been  the  case  with  most  large  trees  hitherto 
planted  on  principles  which  left  the  young  roots  exposed  and  injured  in 
the  act  of  removal. 

1348.  The  foregoing  remarks  are  chiefly  applicable  to  the  removal  of 
large  trees,  weighing,  with  their  balls,  from  four  to  fifteen  tons.  In  trans- 
planting small  trees  and  large  shrubs,  however,  and  such  as  with  their  balls 
may  weigh  from  one  to  three  tons,  we  do  not  ourselves  use  the  large  and 
powerful  machines  just  described,  but  a  more  simple  one,  in  the  form  of  a 
fiat  sledge  made  of  thick  and  strong  sheet-iron,  supported  with  bars  of  the 
same  material.  Some  three  or  four  years  ago,  I  read  an  article  in  the 
Oardener'a  Chronicle,  recommending,  as  a  simple  and  efficient  means  of 
removing  small  trees  and  large  shrubs,  to  use  a  square  sheet  of  iron,  with 
a  hole  in  each  of  the  comers,  in  which  to  attach  the  horse-tackle  in  hauling 
it  along  with  the  plant  and  its  ball  of  earth*  I  took  the  hint  from  this 
suggestion,  and  had  a  sledge  made  on  a  similar  principle,  for  our  own  use 
in  removing  some  trees  of  twenty  feet  high,  from  one  part  to  another  on 
the  lawn  at  Castle  Grant;  and  as  I  have  found  it  very  suitable  for  the  safe 
removal  of  trees  and  shrubs  not  weighing  more  than  two  powerful  horses 
can  drag,  I  shall  give  the  specification  of  the  one  we  had  made,  and  which 
we  are  in  the  habit  of  using. 

1349.  The  under  frame  of  the  sledge  is  made  of  three  bars  of  iron,  as 
represented  in  Fig.  144.  These  bars  are  1^ 
inch  broad,  and  |  of  an  inch  thick,  and  the 
two  outer  ones  are  made  with  holes  at  each 
end,  as  at  a,  a,  a,  a,  for  attaching  hooks  and 
chains  for  the  horses  dragging  the  sledge 
along.  This  frame  is  covered  with  the 
strongest  description  of  sheet-iron,  and  over 
all  is  exactly  five  feet  on  the  side  of  the 
square.  The  sheet-iron  is  of  course  strongly 
nailed  to  the  three  parallel  bars  ;  and  in  order 
to  prevent  the  twisting  of  the  sledge  when  < 
puUed  by  horses,  with  a  heavy  plant  on  it, 
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we  have  two  bars  of  iron,  of  the  same  dimensions  as  the  others,  fixed  dia- 
gonally on  the  npper  side,  and  above  the  covering  of  sheet  iron,  as  repre- 
sented in  Fig.  145,  from  a  to  6,  and  from  c 
to  d,  so  that  when  finished,  this  sledge,  as  it 
lies  on  the  ground  and  ready  for  use,  is  exactly 
as  represented  in  the  figure,  and  as  specified, 
five  feet  on  the  side  of  the  square.  We  may 
remark  that  last  year,  with  this  veiy  simple 
mode  of  conveyance,  we  lifted  and  remoTed 
several  trees,  weighing,  with  their  balls  of 
earth,  nearly  four  tons  each,  and  that  in  the 
most  safe  and  satisfactory  manner. 

1350.  At  first  sight  it  may  seem  that  there 
would  be  some  difiSculty  in  getting  sach  a 
sledge  put  imder  the  ball  of  a  tree  preparatory  to  removing  it,  but  in  pnw- 
tice  this  is  not  the  case,  as  the  sledge  is  so  thin  of  itself,  and  yet  so  strong 
that  there  is  nothing  easier  than  to  get  it  under  the  ball,  as  the  eaitk 
is  removed  from  it.  This  is  managed  by  first  undermining  the  ball,  on  the 
side  of  the  hole  from  which  the  plant  is  to  be  removed,  pretty  deeply,  and 
then  upwards  under  the  ball,  so  as  to  give  the  bottom  of  the  hole  a  slight 
slope  upwards  from  the  point  of  commencement  to  the  centre  of  the  ball, 
when  the  sledge  is  put  under,  and  the  other  sides  of  the  ball  loosened,  and 
then  it  can  be  easily  slidden  down  the  incline  now  formed  by  the  sledge, 
till  it  is  right  on  it  At  this  stage  of  the  operation,  the  tree  is  fixed  to  the 
sledge  by  ropes  attached  to  the  stem,  some  eight  or  ten  feet  up,  and  from 
that  point  to  the  four  holes  provided  in  the  ends  of  the  bars  of  iron,  and  in 
which  also  the  tackle  for  the  horses  is  fixed  for  hauling.  Previous  to  pnll- 
ing  the  tree  out  of  its  hole  upon  the  sledge,  the  earth  on  the  outer  dicle 
should  be  dug  away  at  that  point  by  which  it  is  intended  to  remove  it,  and 
of  course  this  will  be  where  the  sledge  was  entered,  so  as  to  make  an  easy 
incline  for  the  horses  hauling  it  out  Arrived  at  the  hole  in  which  tbe  tree 
is  to  be  planted,  it  should  be  pulled  in  by  an  incline  on  the  one  side ;  and 
when  the  ropes  are  untied  from  the  sledge,  and  the  ball  eased  to  one  side 
by  means  of  the  ropes  still  attached  to  the  tree,  the  sledge  should  be  pulled 
out  by  an  >mcline  on  the  opposite  side. 

1351.  I  might  refer  to  Mr  Stewart  M'Glashan's  transplanter;  but  as  I 
do  not  consider  it  constructed  to  lift  large  trees  safely,  I  shall  dismiss  it  it 
once  by  merely  stating  that  it  is  not,  in  my  opinion,  adapted  to  lift  laige 
trees  with  tap  roots,  such  as  our  hardwooded  sorts  have  generally.  Hk 
machine  consists  of  a  succession  of  spades,  and  seems  well  enough  adapted 
to  lift  shrubs  and  such  plants  as  do  not  have  tap  roots. 
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1352.  In  lifting  large  trees  which  have  been  previously  prepared  in  the 
way  recommended  in  the  former  section,  care  should  be  taken  to  open  up 
the  earth  upon  the  outside  of  the  light  good  soil  which  was  put  in  about 
the  roots  ;  that  is,  no  part  of  that  good  soil  should  be  disturbed  in  the  act 
of  removing  the  tree,  but  it  should  be  retained  as  part  of  the  ball ;  and  as 
the  young  roots  will  have  pervaded  it  thoroughly,  it  will  easily  adhere,  and 
therefore  can  be  safely  removed  along  with  the  tree.  In  all  cases  of  trans- 
planting large  trees,  the  ground  should,  when  damp,  be  made  perfectly  dry, 
by  drainage,  for  their  ultimate  success  ;  and  where  the  soil  into  which  the 
tree  is  to  be  planted  is  of  a  heavy  clay  nature,  the  hole  should  be  made 
large  in  proportion  to  the  size  of  the  ball — ^say  from  four  to  five  feet  wider 
than  the  ball — and  this  space  should  be  filled  up  under,  around,  and  above 
the  ball,  with  soil  of  a  light  character,  which  is  always  found  more  con- 
genial to  the  growth  and  spread  of  roots  than  a  heavy  soil.  At  the  same 
time,  it  is  of  importance  to  observe  that,  in  the  case  of  planting  trees  upon 
a  stiff  clay  soil,  the  roots  should  be  kept  proportionally  shallower  in  the 
hole  than  if  they  were  planted  in  a  light  soil  There  is  often  an  error 
committed  by  planting  trees  too  deep  ;  for  my  own  part,  I  never  put  more 
than  about  six  or  eight  inches  of  soil  over  the  top  roots  of  large  trees  ;  and 
even  in  such  circumstances,  I  have  never  had  any  disturbed  by  the  winds, 
so  often  complained  of  by  planters.  Yet  I  never  have  used  props  of  any 
kind,  the  weight  of  the  ball  being  sufiicient  to  keep  the  tree  in  an  up- 
right position  against  the  effects  of  the  weather  on  the  top  branches  :  this 
is  the  object  gained  by  always  removing  a  ball  proportioned  to  the  top  of 
the  tree,  and  in  such  a  condition  trees  always  thrive  best  In  putting  the 
soil  about  the  roots  of  a  large  tree,  when  having  it  replanted,  I  have  found 
it  of  immense  importance  to  its  future  health  not  to  make  it  as  put  in  too 
compact,  as  is  too  frequently  done,  and  which  is  quite  inconsistent  with  the 
laws  of  nature.  My  method  of  procedure  in  this  case  is  as  follows  :  When 
I  have  first  about  six  or  eight  inches  of  the  soil  put  in  about  the  roots  in 
the  bottom  of  the  pit,  I  have  it  given  a  good  watering  all  over,  making  the 
whole,  as  it  were,  a  thick  mortar.  This  being  done,  I  put  in  another  layer 
of  the  same  thickness,  and  again  another  watering  alternately,  until  the 
whole  is  filled  to  the  surface,  when  I  give  the  whole  a  complete  beating 
with  a  heavy  mallet.  By  this  plan  the  water  causes  the  particles  of  soil  to 
mix  intimately  among  the  roots,  which  has  far  more  effect  than  any  tramp- 
ing. When  the  whole  is  finished,  I  turf  the  surface  of  the  opening  all  over 
at  once,  and  give  a  good  watering  over  it :  the  turf  thus  soon  begins  to 
grow,  and,  consequently,  excludes  the  drought  better  than  any  other  plan 
which  can  be  adopted  Indeed,  it  is  of  first-rate  importance  for  the  better 
security  of  the  speedy  growth  of  large  trees  when  transplanted,  to  give 
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repeated  waterings  over  the  surface  of  the  ground  above  and  about  their 
roots,  during  the  first  four  months  after  removal,  and  that  more  especially 
during  very  dry  weather.  As  to  the  time  of  the  year  most  favourable  for 
transplanting  operations,  my  opinion  is,  that  any  time  between  the  Ist  of 
November  and  the  middle  of  April,  whUe  the  weather  is  fresh,  is  alike 
&vourable ;  observing,  however,  to  transplant  those  kinds  of  trees  first 
which  come  earliest  into  leaf  in  the  spring. 

1353.  As  to  the  kinds  of  trees  best  adapted  for  safe  transplanting,  I  con- 
ceive that  any  kind  whatever,  if  previously  properly  prepared  in  the  roots 
in  the  way  I  have  recommended,  may  be  with  equal  success  removed.  The 
Turkey  oak  and  the  holly,  when  of  large  size,  have  been  considered  uncer- 
tain subjects  for  safe  removal ;  but  by  judicious  preparation  the^  may 
be  transplanted  with  as  much  hope  of  success  as  the  lime-tree  or  the  elm. 

1354.  It  sometimes  happens,  in  the  case  of  large  trees  that  have  been 
transplanted,  that  they  send  out  shoots. from  the  crown  of  the  roots,  and 
from  the  surface  of  the  stem — thus  at  once  indicating  that  the  constitution 
of  the  subject  has  received  a  violent  check  ;  and  in  all  such  instances,  it 
will  be  at  once  observable  that  the  top  branches  are  not  making  healthy 
progress.  In  order  to  check  this  tendency,  all  such  young  shoots  should 
be  at  once  removed,  in  order  to  force  the  sap  upwards ;  for  if  they  are 
allowed  to  grow  on  undisturbed,  they  will  appropriate  a  great  proportion 
of  sap  to  their  own  use  as  it  ascends,  and  consequently  deprive  the  top 
branches  of  due  nourishment 
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1355.  As  it  is  sometimes  a  matter  of  very  great  importance  to  those  who 
have  the  management  of  the  home-grounds  of  landed  proprietors,  to  know 
what  can  best  be  done  for  the  preservation  and  improvement  of  favourite 
ornamental  old  trees,  it  may  be  useful  to  some  into  whose  hands  this  book 
may  fall,  to  be  made  acquainted  with  the  method  of  adding  new  vigour  to 
the  impaired  health  of  such  trees.  In  the  present  section,  therefore,  I  shall 
lay  down  my  own  manner  of  procedure  in  such  work 

1356.  Wherever  it  is  desirable  to  have  a  tree  that  may  be  in  a  dedining 
state  resuscitated,  or  renewed  in  health,  the  first  point  in  the  operation  is, 
to  have  all  dead  branches  cut  clean  away,  and  that  as  far  back  upon  eadi 
branch  as  to  remove  entirely  aU  decidedly  dead  and  decaying  portions^  till 
the  healthy  wood  appears  at  the  cut  parts.  Next,  the  stem  of  the  tree,  as 
well  as  all  the  larger  branches,  should  be  scraped  clean  from  all  moss  that 
inay  be  growing  upon  their  surface ;  and  all  the  parts  scraped  should  be 
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yr^  washed  down,  beginniag  at  the  highest  part,  with  a  brush  aiid  cold 
water,  observing  to  make  the  bark  perfectly  clean.    That  being  done,  a 
trench  should  in  the  next  place  be  opened  all  round,  cutting  the  roots  in 
the  same  manner,  and  at  the  proportionate  distance  from  the  stem,  already 
described  in  treating  of  preparing  trees  for  transplantation.     Supposing, 
then,  that  the  roots  have  been  cut  in,  say  six  feet  from  the  stem  all  round, 
making  the  diameter  of  the  ball  of  earth  about  the  bottom  of  the  tree 
twelve  feet,  exclusive  of  the  stem  itself,  the  trench  immediately  upon  the 
outer  circle  of  the  ball  should  be  made  from  five  to  six  feet  broad,  and  as 
deep  as  to  cut  every  root  attached  to  the  tree  down  even  under  the  subsoil, 
and  as  far  as  they  may  be  found  to  exist,  without  having  any  respect  to 
rule  in  this  point.    In  throwing  the  soil  out  of  the  trench,  the  workmen 
should  be  instructed  to  lay  all  the  good  portion  (which  may  be  the  upper 
stratum)  immediately  upon  the  outer  edge  of  the  trench  opened,  which  will, 
in  such  a  position,  be  ready  for  mixing  among  any  better  soil  that  is  after- 
wards to  be  put  in.    Beyond  the  good  soil  thrown  out,  all  bad  portions 
should  be  thrown,  and  immediately  carted  off,  before  commencing  to  fill  in 
the  trench  about  the  roots  again.     The  trench  being  made  of  the  propor- 
tions above  stated,  and  all  bad  quality  of  soil  removed,  the  next  thing  is  to 
have  a  mixture  of  the  following  kinds  and  proportions  of  soils  brought  for- 
ward, and  which,  it  is  presumed,  has  been  previously  in  readiness  for  ihet 
purposie : — One  part  well-rotted  cow-dung,  two  parts  half-decomposed  leaf- 
mould,  and  one  half  part  powdered  lime  ;  or,  in  other  words,  to  one  barrow- 
load  of  well-rotted  cow-dung,  and  two  of  half  decomposed  leaf-mould,  add 
one  half  barrow-load  of  lime  in  its  powdered  state,  and  in  the  same  pro- 
portion whatever  quantity  may  be  reqxdred.    A  compound  of  the  above 
description  being  previously  prepared,  and  a  sufficient  quantity  of  it  brought 
forward,  have  it  mixed  up  with  an  equal  quantity  of  the  good  portion  of 
the  soil  which  was  thrown  out  of  the  trench,  and  have  the  openiug  or 
trench  entirely  filled  up  with  this  mixtip:e  ;  observing  in  this  case,  as  well 
as  in  the  case  of  transplanting  the  large  trees  formerly  referred  to,  to  give: 
plenty  of  water  as  the  filling  in  of  the  new  soil  proceeds,  and  to  give  a 
moderate  tramping  with  the  feet  also.    When  the  trench  has  been  filled  to 
the  level  of  the  surface  of  the  surrounding  ground,  have  the  turf,  growing 
upon  the  surface  of  the  ball  between  the  trench  and  the  stem,  pared  off  to 
the  depth  of  about  four  or  five  inches,  which  turf  may  be  thrown  back  on 
the  top  of  the  new  soil ;  and  over  all  this  have  again  about  eight  inches  of 
the  compost  spread  over  the  whole  extent  from  the  stem  of  the  tree  to  the. 
oater  circumference  of  the  trench,  making  the  ground  upon  that  part  eight 
inches  higher  than  the  level  of  the  surrounding  ground  ;  tmd  after  a  good 
watering  and  tramping,  the  whole  operation  is  finished. 
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1357.  In  order  to  encourage  as  healthy  a  state  of  the  trees  as  posable, 
it  is  of  great  advantage  to  syringe  repeatedly,  and  keep  dean  the  baik,  by 
means  of  a  brash  and  cold  water,  in  the  summer  season  ;  and  even,  in  the 
event  of  a  continued  tract  of  dry  weather,  to  give  repeated  waterings  at 
the  roots,  more  especially  over  the  new  soil  put  into  the  trench,  where  of 
course  the  young  roots  will  be  making  rapid  progress.  By  such  a  qfstem 
of  treatment,  I  have  seen  old  trees,  which  to  appearance  were  rapidly  de- 
caying, recover,  and  assume  quite  a  renewed  state.  Some  time  ago  I 
operated  in  this  manner  upon  some  very  fine  specimens  of  old  hollies  whidi 
appeared  to  be  decaying,  and  which  have  been  vastly  improved  by  the  ope- 
ration ;  and  from  what  I  have  seen  in  the  case  of  other  subjects  formeily 
treated  in  the  same  manner,  I  feel  confident  that  the  health  of  maoy 
old  trees  might  again  be  established  by  attention  to  the  mode  of  recovering 
them  here  described. 

1358.  In  all  cases  of  resuscitating  old  trees  in  the  manner  above  ad- 
vised, it  is  of  the  greatest  moment  to  have  a  drain  made  all  round  the 
bottom  of  the  trench  before  putting  in  the  compost ;  for  it  sometimes  hap- 
pens, more  especially  if  the  original  soil  be  of  a  heavy  character,  that  water 
will  lodge  in  the  bottom  of  the  trench  ;  and  by  simply  making  a  drain,  and 
leading  it  away  by  a  proper  outlet,  any  danger  of  this  kind  may  be  pre- 
vented. If  water  were  allowed  to  lodge,  the  tree  would,  instead  of  im- 
proving, decay  more  rapidly  than  if  it  had  never  been  interfered  with. 

1359.  In  the  course  of  my  visits  to  landed  proprietors'  seats,  I  have  seen 
many  old  and  ornamental  trees  which  could  be  much  improved  by  dealing 
with  them  in  the  manner  above  detailed  ;  and  it  is  on  this  account  I  have 
given  these  few  hints  for  the  improvement  of  such.  Still,  in  order  that 
proprietors  may  not  be  too  sanguine  on  the  point  under  consideration, 
I  may  state  that  there  is  a  stage  of  unhealthiness  and  old  age  at  which 
trees  may  arrive,  which  will  render  them  quite  unfit  for  being  recovered, 
whatever  means  may  be  used  for  tbat  purpose^  discrimination  being  neces- 
sary on  the  spot. 


SECTION  V. — EFFECTS  OF  UNDERWOOD  ON  THE  HEALTH  OF  TREES  IN  A 

PLANTATION. 

1360.  By  the  term  underwood^  is  implied  bushes  of  a  woody  haJbii 
growing  under  timber  trees.  It  may  consist  of  two  kinds — ^namely,  perfect 
plants  of  a  naturally  low  and  branchy  character,  as  the  privet,  rfaodcxlen- 
dron,  holly,  &c. ;  or  shoots  issuing  from  the  stocks  of  trees  which  may 
have  been  cut  down  in  thinning,  as  in  the  case  of  neglected  coppice.    In 
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whichever  of  the  above  forms  underwood  may  be  found  in  a  plantation 
among  growing  timber  trees^  it  is  capable,  under  certain  circumstances  of 
management,  of  becoming  of  much  ultimate  good  or  harm  to  the  health  of 
the  trees  under  which  it  may  be  growing.  In  a  plantation  of  considerable 
extent,  if  underwood  be  allowed  to  grow  up  in  such  a  profusion  as  to  im- 
pede a  free  passage  of  air  through  the  trees,  its  effects  must  be  of  the  very 
worst  description,  and  must  ultimately  be  productive  of  many  premature  \ 
deaths  among  them  ;  and  even  those  that  may  grow  up  healthily,  must  ^ 
afterwards  be  found  inferior  in  the  quality  of  their  timber,  from  the  want 
of  a  proper  amount  of  air  by  which  perfectly  to  mature  the  wood.  On  the 
other  hand,  a  plantation  of  trees  of  rather  small  extent,  more  particularly 
if  upon  an  exposed  and  high-lying  situation,  is  much  improved  in  health 
by  having  a  well-regulated  quantity  of  underwood  growing  among  the 
trees,  more  especially  if  that  is  planted  upon  such  points  as  are  most  ex- 
posed to  cutting  winds.  But  even  in  such  situations,  an  injudicious  quan- 
tity of  underwood  would  certainly  prove  injurious  to  the  health  of  the 
trees ;  for  let  it  be  understood,  that  most  plants  of  the  character  of  under- 
wood naturally  emit  a  great  quantity  of  fibrous  matted  roots,  which  have 
the  effect  of  impoverishing  the  soil  to  a  great  extent,  and  also  of  excluding 
a  due  portion  of  air  from  the  roots  of  the  trees  under  which  they  grow.  In 
the  introducing,  therefore,  of  underwood  into  a  plantation  among  trees 
which  are  wished  to  be  kept  in  a  healthy  state,  judicious  management  is 
reqidred. 

1361.  A  due  proportion  of  well-chosen  plants  as  underwood,  is  in  all 
cases  both  ornamental  and  useful  in  a  plantation,  and  may  be  attended  with 
the  very  best  effects ;  but  an  over-quantity  is  in  all  cases  void  of  ornament, 
indicates  confusion,  and,  instead  of  being  useful,  becomes  a  nuisance  both 
to  the  proprietor  in  seeking  after  recreation,  and  to  the  forester  while  in 
the  act  of  removing  his  trees.  Having  now  merely  adverted  to  the  effects 
of  underwood  upon  the  health  of  trees  in  a  plantation,  which  was  all  I 
aimed  at  in  the  present  section,  I  shall  in  the  next  point  out  how  under- 
mrood  may  be  managed  for  the  health  of  trees,  and  at  the  same  time  point 
out  the  plants  best  fitted  for  the  object  in  view. 
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SECTION  VI. KINDS   OP  PLANTS  BEST  FITTED  FOB  UNDERWOOD,  AND  HOW  THEY 

MAY    BE    PLANTED    IN    A   WOOD    SO    AS    TO    PRODUCE    USEFUL  AND  OBKA- 
MENTAL    EFFECT. 


1362.  Having  in  the  foregoing  section  made  a  few  remarks  as  to  the 
effects  of  underwood  in  plantations,  and  shown  that  it  may  be  made  to 
produce  either  good  or  bad  effects,  it  still  remains  to  be  indicated  how  the 
plants  generaUy  termed  underwood  may  be  disposed  of  among  trees  so  as 
to  prove  both  useful  and  omamentaL  But  before  doing  so  I  shall  give  i 
list  of  the  different  kinds  of  plants  which  are  known  to  thrive  under  the 
shade  of  trees,  and  are  therefore  termed  underwood. 


Names  of  Species. 

AucuBA  Japonica, 

Laurel  Bat, 

Box  Tree, 

Dogwood, 

Ivy, 

Holly, 

Portugal  Laurel, 

Evergreen  Privet, 

Laurustinus, 

Ehododendron, 

Juniper, 

Yew  Tree,    . 

Arborvit^,  . 

Butcher's  Broom, 

Alder, 

Scotch  Bosb, 

Mahonia  Aquifolium, 


Nature  of  Soil  in  vliieh 
they  tliriTe  besL 

Any  loamy  soil,  if  dry. 

Ditto. 

Ditto. 

Ditto. 
Bare  rocky  parts. 
Rich  loam. 

Ditto. 

Ditto. 

Ditto. 
Peat  soil. 

Very  light  sandy  soil. 
Sandy  loam. 

Ditto. 

Ditto, 

Ditto. 
Bich  loam. 

Ditto. 


1363.  The  above-named  are  the  most  important  of  the  class  of  shrubs 
generally  called  underwood ;  and  these  are,  with  the  exception  of  the  dog- 
wood, alder,  and  Scotch  rose,  all  evergreens.  In  planting  any  of  these  shrabs 
with  a  view  to  produce  shelter  upon  any  given  point,  the  holly  or  alder 
should  be  chosen,  because  they  are  the  most  hardy  for  that  purpose.  Where 
it  is  wished  to  cover  any  bare  rocky  part  in  a  plantation  with  the  view  d 
forming  cover  for  game,  and  of  producing  an  ornamental  effect  at  the  sanw 
time,  the  ivy,  juniper,  yew  tree,  and  Scotch  rose  should  be  planted,  all  these 
thriving  well  on  such  parts  ;  and  where  general  groups  of  underwood  are 
wanted  anywhere  along  the  sides  of  forest-rides,  the  other  sorts  may  be 
used. 

1364!.  The  common  system  of  planting  imderwood  is  that  of  scattering 
promiscuously  among  the  trees  individual  specimens,  without  any  regard  to 
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order.  To  this  system  I  object,  because  it  is  neither  of  an  ornamental  nor 
a  nsefiil  character.  I  am  aware  that  this  is  done  with  the  view  of  produc- 
ing a  general  cover  throughout  for  the  protection  of  game,  but  it  is  seldom 
that  the  plants  so  dealt  with  grow  so  well  as  either  to  form  a  respectable 
cover,  or  to  be  ornamental  as  specimens ;  and,  besides,  where  underwood  is 
found  thus  generally  scattered  over  a  plantation,  it  has  more  the  effect  of 
retarding  and  interrupting  the  progress  of  the  proprietor  and  his  friends 
while  going  through,  than  of  adding  to  their  recreation.  I  would  therefore 
advise,  as  an  improvement  on  this  point  of  forestry,  the  following  method, 
which  is  decidedly  both  ornamental  and  useful : — ^First,  upon  any  exposed 
point,  where  it  may  be  advantageous  to  have  underwood  grown  for  the 
purpose  of  producing  shelter,  have  hollies  planted,  say  at  eight  feet  apart, 
and  made  up  between  with  firs  to  four  feet  over  all  The  firs  will  have  the 
effect  of  producing  shelter  to  the  hollies  for  a  few  years,  and  thereby  cause 
them  to  grow  up  more  quickly  than  they  would  do  otherwise  ;  and  as  Jbhe 
nurses  advance  upon  the  others,  they  can  be  thinned  out  and  gradually 
dispensed  with  altogether.  If  the  situation  happen  to  be  one  too  much 
exposed  to  allow  of  hollies  attaining  a  useful  and  ornamental  size,  and  yet 
one  where  it  is  particularly  desirable  that  underwood  should  be,  plant 
birch,  which  will  be  certain  to  grow  well  and  form  underwood,  while  upon 
more  favourable  parts  the  holly  may  be  planted  as  above  stated.  Second, 
where  underwood  is  wanted  in  the  interior  of  a  plantation,  either  for  the 
purpose  of  cover  for  game  or  for  ornament,  plant  groups  of  laurel  bay, 
holly,  Portugal  laurel,  and  evergreen  privet ;  keeping  each  kind  separately 
in  a  mass  by  itself,  to  the  extent  of  &om  one-sixteenth  to  one-eighth  of  an 
acra  Where  such  masses  are  planted,  the  trees  should  be  almost  altogether 
dispensed  with,  leaving  perhaps  only  one  tree  in  the  centre  of  each  mass  of 
evergreens ;  for  let  it  be  imderstood,  that  although  the  plants  above  named 
Tvill  generally  grow  under  the  shade  of  trees,  they  are  more  likely  to  live 
long,  and  become  bushy,  healthy  plants,  when  the  trees  are  kept  well  off 
them.  Third,  at  convenient  intervals  along  the  sides  of  the  forest-rides, 
Lave  groups  of  various  sizes  planted,  giving  these  various  bendings  of  a 
natural  character,  like  plots  in  a  flower-garden  ;  and  at  well-chosen  points 
of  view  from  the  roads,  have  slight  openings  made,  so  that  masses  of  ever- 
greens in  the  interior  of  the  wood  may  be  brought  into  sight.  In  thus 
disposing  the  underwood  plants  into  masses,  care  should  be  taken  to  keep  all 
the  low-growing  sorts  next  to  the  rides — that  is,  such  as  the  rhododendrons, 
mahonias,  roses,  laurustinus,  and  aucubas ;  and  in  order  that  a  natural 
variety  may  be  produced  by  the  plants  of  each  species  being  congregated 
in  a  mass,  two  or  three  arborvitses  may  be  put  in  as  prominent  plants  in  a 
'jgroup  now  and  then,  which  would  produce  a  pleasing  and  graceful  effect ; 
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while,  in  some  cases,  a  tree  growing  in  the  centre  of  such  a  group  might  be 
clothed  with  ivy,  which  has  also  a  graceful  effect  in  a  wooi 

1365.  Having  thus  briefly  stated  my  views  as  to  the  disposition  of 
underwood  in  plantations,  it  yet  remains  for  me  to  show  the  advantages  of 
such  a  system  over  the  usual  way  of  planting  them  without  any  regard  to 
order.  Where  bushes  of  any  kind  are  found  growing  as  it  were  at  random, 
in  a  plantation  among  trees,  they  have  in  all  cases  the  effect  of  retarding 
arboricultural  operations,  and  that  to  a  very  great  extent,  as  I  have  myself 
often  experienced  ;  and,  besides,  they  have  a  great  tendency  to  prevent  a 
free  current  of  air  passing  through  among  the  trees,  causing,  as  it  were,  a 
stagnated  state  of  air.  Now,  by  the  system  of  growing  underwood  in 
small  masses  as  I  have  recommended  above,  these  bad  effects  are  prevented; 
for,  as  it  is  understood  that  these  masses  are  to  be  grown  at  pretty  wide 
intervals,  the  air  will  have  free  access  to  all  the  trees  growing  in  the 
spaces  between  them,  and  wood  operations  can  at  the  same  time  be  caitied 
on  without  interruption.  Again,  the  proprietor  and  his  friends,  when  in 
pursuit  of  game,  can  have  no  straggling  thickets  of  bushes  to  annoy  them ; 
but  when  any  of  the  covers  are  beat,  they  have  open  and  imintermpted 
spaces  between  each  group  ;  while  the  underwood,  in  consequence  of  being 
planted  in  masses,  with  few  trees  in  their  immediate  vicinity  to  injure  llieir 
growth,  will  be  much  more  bushy,  and  will  form  a  better  cover  than  bnshes 
scattered  singly  over  the  ground.  In  an  ornamental  point  of  view,  the 
system  which  I  here  recommend  is  infinitely  superior.  By  having  shrubs 
planted  singly  and  at  random  over  the  ground  in  a  plantation  among  trees, 
there  is  a  continued  sameness  and  confusion  presented  to  the  eye ;  but 
when  planted  in  well-defined  masses,  each  species  by  itself,  there  may  be 
made  a  continual  and  never-ending  variety  in  the  scene  ;  for  the  eye, 
instead  of  resting  upon  a  confused  sameness,  at  once  alights  upon  a  beaati- 
ful  and  compact  mass  of  foliage,  having  its  outline  perfectly  portrayed  on 
the  space  beyond  among  the  tall  trees,  beyond  whiph  another  mass  may 
appear  in  the  distance.  This  part  of  forestry  is  generally  too  little  attended 
to,  and  that  for  no  other  reason  than  that  taste  is  required  to  bring  it  ont ; 
but  I  am  glad  to  say  that  this  state  of  things  is  fast  improving. 


SECTION  Vn. FENCING  OF  PARK  TREES,  SO  AS  TO  PROTECT  THEM  FROM  DEEl, 

HORSES,  CATTLE,  ETC. 

1366.  There  are  few  landed ,  proprietors'  seats  in  Britain  so  perfectly 
adorned  with  all  the  known  ornamental  and  useful  sorts  of  trees,  that  they 
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may  not  now  and  then  receive  an  additional  embellishment  in  the  form  of 
some  new  and  highly  interesting  foreign  species.  Indeed,  however  com- 
plete any  proprietor's  home  parks  may  be  as  to  its  collection  of  nsefcd  and 
ornamental  trees,  if  he  is  of  a  highly  refined  taste,  he  will  frequently  take 
pleasure  in  transferring  good  specimens  from  the  enclosures  of  his  shmb- 
beries^  &c.,  where  they  were  almost  hidden  frx)m  view,  to  the  open  parks, 
where  they  are  sure  to  develop  themselves  to  advantage,  and  prove  in  no 
small  degree  ornamental,  by  their  contrast  with  other  larger  and  more 
common  sorts,  when  judiciously  arranged  among  them.  In  order  to  pro- 
tect such  specimens  from  being  injured  by  cattle  that  may  be  grazing  on 
the  park  where  they  are  planted,  it  is  of  primary  importance  for  their  future 
welfare  that  they  have  a  fence  of  some  sort  put  about  them  for  a  time  at 
least.  It  is  more  particularly  under  such  circumstances  that  I  would  here 
recommend  the  fencing  of  trees  on  a  park ;  for  it  must  be  admitted,  that  a 
tree  growing  without  any  protection  whatever,  is  in  all  cases  a  more  agree- 
able object  than  one  having  a  fence  about  it.  Wherever,  therefore,  it  is 
found  necessary  to  have  single  trees  protected  for  a  time  from  the  effects  of 
animals  roaming  about  them,  that  should  be  done  upon  the  most  orna- 
mental principle  that  can  be  devised 

1367.  There  are  various  methods  and  forms  practised  for  the  protection 
of  single  trees — from  the  simple  wooden  posts  with  rails,  to  the  neat  and 
highly  ornamental,  and,  I  may  say,  almost  invisible,  fence  of  iron.  It  would 
be  altogether  superfluous  to  enter  into  detail  here  upon  all  the  varieties 
of  fences,  or  guards^  as  they  are  sometimes  called,  in  general  use  for  pro- 
tecting single  trees.  I  shall  therefore  confine  my  observations  to  the 
description  of  three  sorts — ^namely,  the  octagonal,  the  square,  and  the  cir- 
cular. 

The  names,  as  given  above,  merely  indicate  the  shape  of  each  sort ;  there- 
fore, in  order  to  illustrate  their  size  and  general  construction,  it  will  be 
necessary  to  give  a  figure  of  each,  with  a  few  remarks  subjoined,  relative 
to  how  they  are  applied  in  protecting  trees,  the  materials  of  which  they  may 
be  made,  and  the  expense  of  erecting  in  each  case,  according  to  strength 
and  height 

1368.  Fig.  146  is  a  plan  of  the  octagonal  form  of  tree-guard,  as  we 
Lave  had  them  made  for  protecting  very  young  specimens  on  the  lawns  of 
many  proprietors ;  and  it  is  an  exceedingly  ornamental  form  when  well 
made.  We  make  them  of  small  larch  thinnings,  in  the  following  man- 
laer: — 

The  tree  is  planted  in  the  centre  of  the  octagon,  as  shown  at  a,  in  Fig.  146, 
and  also  at  a  in  Fig.  147,  which  last  is  a  section  of  the  side  elevation  of 
the  plan.    The  open  circle  about  the  tree  is  marked  off  upon  the  ground 
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about  two  feet  in  diameter,  around  which  small  posts  are  dtiyen  in  so  as  to 
form  an  octagon  in  that  part,  as  at  &,  in  each  figure.  These  posts  may  be 
from  two  to  three  inches  diameter,  according  to  the  strength  required,  and 
from  twelve  to  eighteen  inches  high  above  ground.    The  eight  small  posts 


Fio.  146. 


Fio.  147, 


^.^|4^ 


being  driven  into  the  ground  so  as  to  form  an  octagon  of  about  two  &et 
diameter,  corresponding  ones  will  next  require  to  be  driven  in  upon  tiie 
outer  circle,  as  shown  in  each  of  the  two  figures  at  c  c :  these  may  also  be 
from  two  to  three  inches  diameter,  and  from  two  to  three  feet  high  abore 
ground,  according  to  strength  required ;  that  is,  according  as  there  maybe 
sheep  only  to  guard  against,  or  deer,  &c.  The  octagon  being  formed  hj 
the  posts  being  driven  in  both  upon  the  inner  and  outer  circles,  and  tbe 
diameter  of  the  figure  made,  measuring  from  any  two  of  the  extreme  pdnts^ 
say  ten  feet,  the  next  part  of  the  work  is  to  have  bearers  nailed  on  betweoi 
each  corresponding  pair  of  posts,  as  shown  in  each  of  the  figures  Bid  d. 
These  may  be  of  the  same  strength  of  wood  as  the  posts  upon  which  they  rest 
their  enda  Next,  a  top  rail  is  to  be  nailed  on  the  outer  posts,  as  at  e  €;  in 
each  of  the  figures,  all  round,  so  as  to  bind  the  whole  together,  which  top 
rail  we  shall  suppose  to  be  two  and  a  half  inches  diameter.  The  other  three 
courses  of  rails,  as  shown  at/  g,  aud  h,  should  be  made  proportionally  of 
a  smaller  size  as  they  recede  downwards  to  the  centre,  which  gives  the 
work  a  neater  and  lighter  appearance  than  if  the  whole  were  made  of  (hk 
dimension.  In  the  figure  above,  there  are  only  four  horizontal  courses  of 
rails  shown ;  but  in  ttus  matter  the  taste  of  the  proprietor  may  be  cod- 
suited ;  at  the  same  time  keeping  in  view,  that  if  the  eight  spaces  formiif 
the  outer  boundary  of  the  octagon  are  not  made  proof  against  the  encrotch- 
ment  of  sheep,  the  horizontal  spars  upon  the  inside  slope  must  be  made  so; 
and  also  that,  if  it  be  found  necessaiy  to  make  the  octagonal  guard  jffoof 
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aguDst  the  eDcioachment  of  rabbits,  hares,  &c.,  that  is  Tery  simply  attained 
by  driving  in  a  few  extra  small  posts  on  the  inner  circle  forming  the  octa- 
gon immediately  about  the  tree.  The  eight  squares  forming  the  onter 
bomidary  of  the  octagon  may  be  made  of  an  ornamental  character,  and  of 
any  dedgn  the  taate  of  the  proprietor  or  his  forester  may  suggest.  As  to 
the  merits  of  this  description  of  tree-protector,  besides  being  very  orna- 
mental, it  is  of  all  others  the  best  adapted  for  the  admitting  of  free  and 
aoconfined  space  about  a  young  plant ;  the  whole  body  receding  &om  the 
plant,  as  it  were,  and  yet  producing  perfect  protection  at  the  same  time. 
I  would,  therefore,  recommend  it  before  all  other  forms  for  young  sped- 
mens  requiring  free  and  open  and  onconfined  space  for  the  development  of 
their  branches.  In  parks  where  large  cattle  are  grazing,  the  diameter  of 
the  octagon  should  be  increased,  so  as  to  prevent 
them  from  reaching  the  branches  of  the  plant ;  o.  i4  . 

and  in  such  a  case,  in  order  tihat  the  grass  grow- 
ing upon  the  ground  occupied  by  the  octagon 
may  be  made  serviceable  to  sheep,  it  is  only 
necessaiy  to  leave  open  the  spaces  between  the 
posts  forming  the  outer  boundaiy  of  the  figure 
The  expense  of  erecting  octagonal  tree-protectors 
is  but  trifling ;  for  the  wood  being  laid  down,  a 
man  will  easily  make  one  in  a  day. 

1369.  Fig.  148  represents  the  square,  or  four- 
aided  form  of  tree-protector,  which  is  not  adapted 
for  very  young  trees,  but  for  trees  of  a  consider- 
able size  only,  and  such  as  have  a  stem  £ree  of 
branches.  They  may  be  constructed  of  small 
larch  thinnings,  as  in  the  former  case,  and  of  any 
convenient  strength,  according  to  the  kinds  of 
cattle  to  be  kept  back — say  of  wood,  two  inches 
diameter,  and  three  feet  high  above  ground  for 

fiheep,  and  of  two  and  a  half  inches  diameter,  and  fixtm  four  to  five 
feet  high  for  deer,  horses,  or  oxen.  The  spars  may  be  put  in  all  verti- 
cally, or  with  four  uprights,  one  at  each  comer,  and  having  others  n^ed 
on  at  convenient  and  proper  distances  horizontally,  according  as  taste 
may  su^;e8t. 

In  erecting  these,  care  should  be  taken  to  keep  them  at  least  six  inches 
from  the  stem  of  the  tree  at  any  given  part ;  for  if  put  too  close  on,  animals 
will  sometimes  gnaw  the  bark  through  between  the  spars,  or  strip  it  off 
mth  their  horns. 
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Fia.  149. 


1370.  Fig.  149  represents  the  circular  form  of  tree-protector,  and  is 
adapted  for  trees  of  a  considerable  size  only,  as  in 
the  case  of  the  square  form,  already  referred  to. 
They  are  sometimes  made  with  spars  altogether 
vertical,  having  a  hoop  to  bind  them  together  on 
the  top,  and  sometimes  with  four  or  more  upright 
posts  driven  into  the  ground,  bound  by  hoops  at 
regular  intervals  between  top  and  bottom,  as  in 
the  case  of  the  figure  here  given — ^this,  of  course, 
being  altogether  a  matter  of  taste.  Both  the  four- 
sided  and  the  circular  fonhs  of  tree-protectors 
are  of  very  simple  construction,  and  may  be 
made  by  any  forester  by  means  of  small  larch 
thinnings  from  the  young  plantations ;  and  any 
active  man  will  make  at  least  six  in  a  day.  In 
what  has  been  stated  above  relative  to  tree-guards, 
I  have  considered  them  to  be  made  of  wood  only ; 
but  where  a  superior  style  is  an  object,  they  should 
be  made  of  iron,  painted  green,  so  as  to  make 
them  almost  invisible  at  any  considerable  dis- 
tance. Made  of  iron,  they  could  not,  of  course, 
be  so  neatly  done  and  fitted  up  by  any  forester  ; 
therefore  those  proprietors  who  wish  to  have  tree- 
guards  of  an  elegant,  light,  and  airy  appearance, 
I  would  recommend  to  apply  to  Messrs  Young, 

Peddie,  &  Co.,  iron  manufacturers,  Edinburgh,  who  keep  on  hand,  for 
the  purpose,  a  great  variety  of  beautifully-fitted-up  articles  of  the  kind, 
at  various  prices,  according  to  strength  and  height,  &c.  I  have  at  pr^ent 
one  of  the  catalogues  of  the  above-named  firm  before  me,  in  which  the 
prices  of  the  tree-guards  of  the  square  and  circular  forms  are  stated  at  from 
10s.  to  15s.  The  octagonal  form  is  not,  however,  mentioned  in  their  list 
now  before  me  ;  but  I  should  suppose  that,  to  make  it  of  iron,  it  woidd 
cost  at  least  60s. 


I     {  1 


SECTION  Vm. —  HOW  TO  PREVENT  DEER,  HARES,  AND  RABSrTS  FROM  INJUBIKO 

YOUNG  TREES. 

1371.  On  most  estates  where  game  are  preserved  to  any  considenUe 
extent,  there  is  often  experienced,  especially  in  the  neighbourhood  of  the 
home  grounds,  great  difiSculty  in  getting  a  crop  of  young  trees  to  snooeed 
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satisfactorily,  in  consequence  of  hares  and  rabbits  eating  their  bark  and 
young  branches ;  and  in  parks  kept  for  deer,  during  severe  winters  I  have 
often  seen  these  animals,  if  not  well  supplied  with  food,  gnaw  the  bark 
from  old  trees,  much  to  the  injury  of  many  fine  healthy  specimens. 

1372.  I  have  so  frequently  been  asked  by  proprietors  and  their  foresters 
as  to  how  young  trees  may  be  best  preserved  from  the  attacks  of  hares  and 
rabbits  in  a  plantation,  and  as  to  how  deer  may  be  prevented  from  eating  the 
bark  from  older  ones,  that  I  have  of  late  devoted  my  attention  especially  to 
the  subject,  with  the  view  of  giving  my  experience  on  it  in  this  work,  and 
I  am  now  prepared  to  state  the  result  of  such  experiments  as  I  have  made. 

1373.  The  first  experiment  I  made  was  on  a  plantation  of  oak,  planted 
at  fifteen  feet  apart,  with  larch  as  nurses  to  five  feet  over  all.  It  was  of 
some  thirty  acres  in  extent,  and  the  oaks  were  strong  plants,  from  thirty  to 
thirty-six  inches  high.  I  had  it  planted  in  the  month  of  February,  and  in 
ten  days  after  I  found  a  very  considerable  number  of  the  oak  plants  had 
been  injured  by  hares  eating  the  bark  from  the  stems,  and  also  the  young 
and  tender  shoots  of  the  former  year's  growth.  As  I  knew,  however,  that 
hares  were  plentiful  in  the  neighbourhood,  I  did  not  delay,  after  seeing  the 
first  symptoms  of  their  attacks  on  the  trees,  to  adopt  some  mode  of  pre- 
venting their  further  ravages,  and  therefore  immediately  set  about  prepar- 
ing different  mixtures  for  besmearing  the  stems  and  branches,  as  the  only 
mode  that  seemed  to  afford  hope  of  success.  No  doubt,  the  most  effectual 
means  to  prevent  further  injury  to  the  plants  would  have  been  to  destroy 
the  animals  that  did  it,  but  as  this  mode  did  not  meet  the  views  of  the 
proprietor,  I  had  to  adopt  such  means  as  remained. 

1374.  I  had,  therefore,  hogs'-lard  and  train-oil  mixed  together,  to  the 
consistency  of  thick  cream  or  common  paint,  as  one  mixture ;  and  as 
another,  I  tried  fresh  cow-dung  and  coal^soot,  adding  a  little  water  to 
make  it  thin  enough  to  admit  of  it  being  applied  to  the  trees  with  a  brush ; 
a  third  mixture  consisted  of  hot  lime  with  water,  also  made  up  to  the  con- 
sistency of  thick  cream  or  common  paint 

1375.  Having  got  these  three  mixtures  prepared,  I  had  about  one  half 
of  the  extent  of  the  plantation  marked  off  for  experimenting  on.  Three 
men  were  engaged,  each  with  a  separate  mixture  for  application  to  the 
trees ;  and  as  I  wished  to  apply  each  mixture  to  the  trees  on  a  given  por- 
tion of  the  ground  laid  off,  I  divided  it  into  three  portions  of  about  five 
acres  each,  and  directed  the  men  each  to  take  one  of  the  portions,  and  to 
besmear  all  the  oak  trees  on  it  on  the  stems  and  principal  branches.  Each 
of  them,  with  his  separate  mixture,  finished  his  portion  in  five  days ;  so  that, 
altogether,  the  operation  over  the  crop  of  oak  on  fifteen  acres  did  not  cost 
over  two  pounds. 
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1376.  I  now  watched  the  effects  of  what  had  been  done^  and  soon  found 
that  the  painting  had  the  desired  effect  of  preventing  the  animals  from 
further  injuring  the  trees  operated  on.  Accordingly  I  had  the  oaks  on  tbe 
other  half  of  the  enclosure  also  gone  over,  but  only  partly  with  the  lime 
mixture,  and  partly  mth  that  of  the  cow-dung  and  soot,  as  I  thought  it 
probable  that  the  mixture  of  oil  and  hogs'-lard  might  prove  piejudicial  to 
the  health  of  the  trees  painted  with  it,  and  therefore  did  not  wish  to  oper- 
ate  on  more  with  it  till  experience  showed  whether  my  opinion  regarding 
it  was  correct  or  not. 

1377.  I  mentioned  that  the  crop  on  which  the  experiment  just  described 
was  made,  was  planted  in  the  month  of  February,  and  I  may  add  that  it 
was  about  the  end  of  March  before  the  paintiDg  of  the  trees  in  the  way  set 
forth  was  finished.  I  observed  that  the  greater  part  of  the  lime  mixture 
had  been  washed  off  the  trees  by  the  month  of  May,  that  the  cow-dimg 
mixture  was  also  washed  off  by  the  middle  of  summer,  and  that  the  oily 
mixture  adhered  to  the  trees  on  which  it  had  been  put  in  nearly  as  fresh  a 
state,  when  I  examined  them  in  the  month  of  November  afberwaids^  as 
when  it  was  applied  I  also  observed  at  that  time  that  the  trees  whidi 
had  been  operated  on  with  the  two  former  mixtures  had  prospered  weQ  asd 
made  some  progress  in  growth,  while  those  to  which  the  last  had  been 
applied,  were,  as.  I  had  anticipated,  stunted  and  imhealthy-looking ;  this 
proving  that  an  oily  substance,  although  it  adhere  to  trees,  and  has  the 
effect  of  preventing  animals  injuring  them,  still,  from  its  bad  effects  in 
closing  the  pores  of  the  bark  and  preventing  its  healthy  action,  is  not 
adapted  to  the  purpose  under  notice,  and  accordingly  I  have  never  used 
it  since. 

1378.  At  the  time  referred  to  above,  however,  when  the  winter  had  set 
in  upon  the  young  trees  for  the  first  time  after  they  had  been  planted,  and 
when  the  hares  began  to  lose  the  fi^esh  herbage  of  the  fields,  they  w&t 
found  again  at  their  former  work  upon  the  trees.  The  damage  they  veie 
doing  did  not  happen  to  be  observed  till  they  had  a  considerable  number 
of  the  young  trees  completely  destroyed ;  but  as  soon  as  the  discovery  was 
made,  no  time  was  lost  in  again  applying  the  former  mixtures  of  lime  and 
water,  and  of  cow-dung  and  soot  At  this  season  of  the.  year,  however,  it 
was  found  that  the  action  of  the  rains  and  frosts  prevented  the  mixtures 
from  adhering  so  well  as  they  did  in  the  drier  months  of  the  spring ;  I  wis 
thus  obliged  to  apply  fr*equent  fresh  paintings  as  the  old  ones  were  wa^ed 
off,  which  became  very  expensive  in  the  long  run. 

1379.  The  result  of  the  foregoing  experiment  may  be  summed  up  thus: 
That  hares  and  rabbits  may  be  prevented  from  eating  the  bark  and  yoong 
shoots  from  young  trees  by  the  frequent  application  of  the  naixtares  de- 
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scribed,  but  that  the  operation  is  so  expensive  as  to  make  it  desirable  that 
the  animals  should  be  destroyed  rather  than  incur  such  expenditure,  at 
least  where  there  is  a  large  extent  of  plantation  to  be  operated  on.  Where 
only  a  few  trees  are  to  be  protected  the  case  is  different,  and  the  process 
may  with  propriety  be  persevered  in  till  they  are  so  strong  as  to  be  out  of 
danger. 

1380.  Being  satisfied  as  to  the  result  of  the  experiment  now  described, 
the  next  one  I  made  on  the  subject  under  notice  was  on  trees  standing  in 
the  park  at  Castle  Grant,  in  which  there  is  a  large  number  of  deer,  both  of 
the  red  and  fallow  sorts.  In  this  park  the  timber  is  partly  old  ash,  oak, 
sycamore,  beech,  and  elm,  and  partly  the  same  sorts  about  forty  years 
old.  In  the  winter  of  last  year  and  the  spring  of  this  (1860),  the  weather 
has  been  so  severe,  that  from  the  month  of  November  last  up  to  the  1st 
of  March,  the  ground  has  been  imder  one  uninterrupted  covering  of  snow, 
and  thus  the  deer  have  been  sometimes  pinched  for  food,  which  caused 
them  to  attack  the  younger  class  of  trees  in  the  park.  This  they  did  in  a 
systematic  manner ;  some  two  or  three  of  them  commencing  to  one  tree, 
and  not  leaving  it  till  they  had  the  bark  completely  stripped  from  it  as  far 
up  the  stem  as  they  could  reach.  In  this  way  some  ten  of  the  trees  were  in- 
jured before  we  became  aware  of  what  was  going  on.  As  soon  as  the  mischief 
was  observed,  however,  I  had  a  mixture  of  cow-dung  and  soot  prepared, 
which  was  applied  pretty  thickly  to  the  stems  of  the  younger  class  of  the 
trees,  as  far  up  as  appeared  necessary ;  and  since  this  was  done  we  have 
had  no  more  of  them  interfered  with — a  result  which  shows  that  such  a 
mixture  is  as  effectual  in  repelling  these  animals  from  trees  as  it  is  in 
regard  to  hares  with  younger  plants^ 


CHAPTER    XII. 

SECTION   I. HINTS   IN   BEFERENCE   TO    THE    FELLING   OF  TIMBER. 

1881.  In  the  sections  on  the  thinning  of  plantations,  enough  has  been 
said  in  regard  to  the  mode  of  felling  I  recommend  for  small  trees  to  be 
removed  from  the  respective  crops ;  and,  therefore,  I  need  not  again  lecor 
to  that  branch  of  the  subject,  but  proceed  to  give  a  few  short  reoommench- 
tions  in  regard  to  the  felling  of  large  trees,  or  such  as  may  be  properly 
called  Timber — a  designation  which  embraces  all  trees  that  will  measure 
six  inches  on  the  side  of  the  square,  and  upwards. 

1382.  In  felling  timber  trees,  whether  thinnings  from  a  plantation  of 
considerable  age,  or  a  matured  crop  to  be  cleared,  the  operation  may  be 
performed  either  by  the  proprietor's  own  woodmen  by  day  labour,  or  by  a 
party  to  whom  the  work  may  be  let  by  contract,  according  to  the  special 
circumstances  of  the  case. 

1383.  If  the  timber  to  be  felled  is  thinnings  from  a  plantation  of  valu- 
able and  promising  trees,  it  will  generally  be  found  most  desirable  to  bave 
the  work  done  by  the  proprietor's  own  servants,  and  under  the  eye  of  the 
forester  or  his  foreman,  who  are  more  likely  to  see  that  the  felled  trees  do 
not  injure  the  standing  ones,  than  another  and  a  strange  party  would  be. 

1384  When  the  timber  to  be  felled  is  a  clearance  of  old  and  matured 
trees,  it  will  be  found  more  economical  to  have  the  work  done  by  coDtract 
than  by  employing  men  by  the  day;  and  this  sort  of  work  may  be  con- 
tracted for  either  at  a  certain  rate  per  tree,  or  at  so  much  for  the  cntting 
of  the  whole  number  of  trees  to  be  felled. 

1385.  I  have  often  seen  serious  disputes  arise  betwixt  proprietors  and 
wood  merchants,  when  the  former  sold  their  timber  to  the  latter  on  the 
understanding  that  it  was  to  be  felled  for  them  in  a  certain  manner,  and 
within  a  certain  time ;  and,  therefore,  strongly  recommend  that  no  pro- 
prietor should  undertake  to  fell  trees  as  a  clearing  for  a  timber  merdiant, 
as  if  he  do,  the  timber  merchant  will,  in  all  probability,  discover  ways 
and  means  to  find  fault  either  with  the  mode  of  doing  the  work,  or  in 
regard  to  the  time  specified^  and  consequently  manage  to  have  the  price  of 
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the  timber  reduced  on  such  a  pretext.  The  better  way,  therefore,  is  to 
arrange  that  the  timber  merchant  shall  cut,  manufacture,  and  carry  away 
his  trees  himself,  and  to  bind  him  to  do  the  work  of  felling  to  the  satis&c- 
tion  of  the  forester,  and  within  a  given  time. 

1386.  When  timber  is  sold  by  measurement,  at  a  certain  rate  per  cubic 
foot,  a  proper  and  clear  understanding  should  be  entered  into,  as  to — ^first, 
the  allowance  to  be  made  for  the  thickness  of  the  bark ;  second,  what  size 
of  branches  are  to  be  measured  as  timber ;  third,  how  far  out  to  the  small 
ends  of  the  trees  the  measurements  are  to  be  taken ;  fourth,  the  allowance 
to  be  made  for  any  unforeseen  rot  or  other  deficiency  in  the  trees;  and  fifth, 
whether  the  branches  are  to  belong  to  the  proprietor  or  the  timber  mer- 
chant. On  all  these  points  I  have  seen  very  important  disputes  arise;  and 
I  therefore  think  it  necessary  to  record  the  fact  here,  that  unless  in  the  case 
of  selling  by  measurement,  the  forester  guard  himself  by  previously  enter- 
ing into  a  proper  understanding  with  the  wood  merchant  on  all  these  points 
the  latter  will  easily  take  advantage  of  the  former,  and,  in  all  probability, 
manage  to  make  himself  right  in  the  dispute.  All  disputes  on  the  points 
specified  can,  however,  be  obviated  by  selling  at  a  certain  rate  per  tree,  or 
at  so  much  for  the  whole  lot  of  trees  to  be  disposed  of ;  and  under  skilful 
valuation  I  have  generally  found  this  the  better  arrangement  for  all  parties.' 

1 387.  Whether  timber  is  felled  by  the  proprietor's  own  woodmen  or  by 
the  purchaser,  the  forester  should  compel  the  parties  to  cut  the  trees  as 
low  as  possible,  both  in  order  to  insure  the  largest  possible  quantity  of 
timber  being  realised  from  them,  and  to  present  an  even  and  equal  surface 
of  the  ground  after  the  timber  is  removed  This  can  be  always  accom- 
plished by  clearing  away  from  the  bottoms  of  the  trees  with  a  spade  the 
turf  or  earth  that  may  be  likely  to  interfere  with  the  axe  and  saw  in  the 
operation  of  felling  low,  and  by  hewing  well  down  with  the  axe  all  the  tops 
of  the  roots  standing  up  and  projecting  above  the  ground,  and  forming  the 
junction  with  the  stem.  This  should  be  done  to  such  an  extent  that  the 
circle  of  the  stem  of  the  tree  to  be  felled  shall  be  equal  down  to  the  earth, 
ivhen  it  can  be  cut  through  with  the  cross-cutting  saw  in  the  usual  way. 

1388.  Singular  as  it  may  seem  that  timber  merchants  should  fell  their  ' 
trees  in  such  a  way  as  to  leave  from  six  to  twelve  inches  of  the  bottom 
timber  of  each  standing  above  ground  on  the  stocks,  still  it  is  a  fact  that 
they  generally  do  so  when  left  to  themselves  in  the  department  of  felling 
their  trees  oflT  root  This  arises,  perhaps,  partly  from  their  want  of  know- 
ledge in  that  branch  of  timber  manufacture,  partly  from  their  being  im- 
posed upon  by  the  men  to  whom  they  let  the  work,  partly  &om  a  careless 
habit,  and  partly  from  a  desire  to  have  the  work  done  on  the  cheapest 
scale  possible ;  as  it  must  be  admitted  that  to  do  the  work  properly,  as  de- 
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scribed  under  paragraph  1387,  the  trees  will  cost  more  than  when  icm  in 
an  opposite  way.  Still,  I  have  often  been  surprised  to  see  the  want  of 
foresight  shown  in  such  cases;  and  I  refer  to  it  in  order  to  prepare  foRStets 
for  looking  after  their  employer's  interests  in  this  branch  of  forestry;  as  it 
must  be  kept  in  view,  that,  in  felling  a  large  tree,  if  six  inches  of  the  bottom 
is  left  on  the  stock,  this  will,  in  all  probability,  lessen  the  valueof  it  toike 
extent  of  the  price  of  one  foot  of  timber ;  which,  in  a  plantation  of  some 
thousands  of  trees,  will  amount  to  a  loss  more  than  the  forester's  yearly 
salary ;  hence  the  necessity  of  attention  to  such  seemingly  small  matters. 


SECTION  II. — THE  APPLICATION  OP  WATER  AND  STEAM  POWEBS  TO  THE 

MANUFACTURE  OF  TIMBER. 

1S89.  On  any  property  having  a  large  extent  of  woods,  it  becomes  abso- 
lutely necessary  to  have  some  power  or  powers  established  for  the  con?er- 
sion  and  manufacture  of  the  timber  as  it  faUs  to  be  disposed  of;  sock 
power  is  obtained  from  machinery,  propelled  either  by  water  or  steam,  a^ 
cording  to  circumstances. 

1390.  Where  there  is  a  large  extent  of  wood  to  dispose  of,  at  and  ap- 
proaching maturity,  and  where,  in  its  neighbourhood,  there  is  a  waternm 
of  sufficient  magnitude  to  propel  sawing  machineiy,  it  will  be  generally 
found  most  economical  to  make  use  of  such  a  power,  as  a  given  amoont  of 
power  is  more  simply  and  cheaply  secured  from  the  application  of  water  to 
a  large  wheel  than  it  is  from  that  of  steam  machinery,  which  is  ahrajs 
complicated,  and  therefore  more  expensive  than  a  simple  water-wheel,  both 
at  the  outset,  and  afterwards  to  maintain  in  perfect  working  order. 

1391.  In  our  Strathspey  forests,  we  have  ten  saw-mills  propdied  by 
water,  and  four  by  steam.  The  former  are  situated  in  those  parts  of  the 
forests  where  there  are  streams  of  water  suitable  for  thepurpose  of  diiyiog 
such  machinery,  and  where  there  is  a  supply  of  timber  sufficient  for  nianii* 
facture  for  a  considerable  number  of  years ;  while  the  latter  are  stationed 
in  parts  of  the  forests  most  distant  from  water-runs,  and  where  the  snpplj 
of  timber  is  comparatively  small,  and  not  likely  to  last  for  many  yean; 
these  are  all  of  a  fixed  character. 

1392.  Fixed  sawing  powers  are,  however,  in  many  cases  disadvantageoos 
for  the  manufacture  of  timber,  and  this  must  always  be  the  case  where  tlie 
several  plantations  on  a  property  are  each  comparatively  small ;  as,  from 
the  sawing  power  being  stationary,  there  can  be  no  great  supply  of  timber 
got  for  it  without  a  great  outlay  in  carriaga  When  considerable  distances* 
therefore,  intervene  betwixt  the  plantations,  and  where  they  are  each  wor 
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paratively  small,  it  becomes  desirable  to  use  what  may  be  termed  a  portable 
steam  sawing  power;  whereby  the  sawing  power  may  periodically  be 
placed  near  the  timber,  at  no  great  cost  for  change  of  position,  instead  of 
the  masses  of  timber  being  carried  to  the  sawing  power. 

1393.  Whether  a  fixed  water-power,  a  fixed  steam-power,  or  a  portable 
steam-power,  should  be  used,  will  always  depend  upon  the  nature  and  char- 
acter of  the  woods  to  be  operated  on,  as  well  as  upon  their  relative  extent 
and  position.  Where  the  supply  of  wood  to  be  manufactured  is  likely  to 
keep  good  for  a  considerable  number  of  years,  where  there  is  a  plentiful 
supply  of  water,  and  where  the  carriage  is  not  likely  to  exceed  a  distance 
greater  than  from  one  and  a  half  to  two  miles  at  farthest,  it  is  better  to  use 
a  fixed  power  than  a  portable  one ;  as,  generally  speaking,  a  much  cheaper 
power  can  be  appUed  from  a  fixed  engine  than  from  a  portable  one,  and, 
besides,  the  former  is  generally  more  easily  maintained  than  the  latter,  and 
less  likely  to  get  out  of  order. 

1394  Where  the  plantations  are  each  comparatively  small,  and  where 
they  are  far  apart,  it  will  be  found  advantageous  to  use  a  locomotive  steam- 
power  for  manufacture,  which  can  be  removed  from  one  plantation  to  an- 
other as  wanted. 

1395.  The  advantages  of  proper  sawing  powers  in  large  woods  to  be  cut 
down  are  immense ;  wherever  these  are  not  provided,  the  price  realised 
must  be  small  Where  there  are  large  tracts  of  wood  without  sawing 
powers  for  conversion  and  manufacture,  the  principal  obstacle  to  the  ready 
sale  of  the  timber  is  the  great  amount  of  outlay  necessarily  incurred  by  the 
purchaser  for  its  removal  in  the  original  rough  state,  and  at  the  same  time 
his  incapacity  to  get  rid  of  a  great  bulk  of  what  is  to  him  useless  wood,  in 
the  form  of  the  outer  slab.  Where  the  purchaser  has  the  use  of  a  sawing 
power  on  the  ground  where  his  wood  is  cut,  this  obstacle  is  done  away 
with,  and  he  can,  with  comparatively  little  trouble,  relieve  himself  of  all  the 
valueless  portion  of  his  purchase,  and  at  once  convert  it  into  a  proper  and 
marketable  state. 

1396.  A  very  great  advantage  gained  by  the  proper  and  judicious  appli- 
cation, whether  of  steam  or  water  power,  to  the  manufacture  of  timber,  is 
that  of  converting  even  the  refuse  of  the  trees — slabs  and  tops — into  useful 
and  saleable  purposes,  such  as  staves  and  small  boards  for  packing-boxes. 

•  1397.  The  cost  of  sawing  powers  varies  according  to  their  capability  to  do 
work.  Generally  speaking,  however,  a  good  fixed  saw-mill,  propelled  by  water, 
and  of  twenty-horse  power,  may  be  erected  for  about  £500.  A  fixed  steam- 
power,  of  similar  capabilities,  will  cost  &om  £600  to  £700,  or  even  more, 
according  to  circumstances ;  while  a  good  portable  one  of  similar  power. 
With  mill-sheds  and  machinery  complete,  may  cost  from  £800  to  £1500, 
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according  to  the  quality  of  the  materials  used  in  constructing  it,  and 
according  to  its  capacity  and  convenience. 


SECTION  III. SHOULD  LANDED  PROPKIETORS  MANUFACTURE  THEIR  OWN  TIMBER? 

1398.  The  heading  of  this  section  is  a  question  that  has  so  often  been 
put  to  me  of  late  by  proprietors,  that  I  think  it  desirable  to  answer  it  bj 
treating  the  subject  of  it  as  a  separate  section,  and  in  this  to  record  my 
opinion  for  the  use  of  all  into  whose  hands  this  work  may  falL 

1399.  I  have  known  cases  in  which  proprietors  who  manufactured  their 
own  timber  for  sale,  realised  a  greater  amount  from  it  in  this  way  than 
they  did  by  selling  it  in  the  round  state  to  timber  merchants;  but  for  eveiy 
one  such  case,  I  have  known  ten  in  which  the  proprietors  lost  heavily  by 
manufacturing  on  their  own  account,  and  in  which  they  realised  double 
the  annual  amount  from  theu*  woodlands  after  abandoning  the  manufactnie 
of  their  timber,  and  adopting  the  plan  of  selling  it  in  the  round  state  to 
timber  merchants,  who  manufactured  it  for  themselves. 

1400.  This  will  appear  evident,  when  I  point  out  that  any  proprietor,  m 
manufacturing  his  own  timber,  must  at  all  times  be  subject  to  the  guid- 
ance of  his  servant  who  has  the  management  of  such  an  establishment ;  as 
it  is  not  understood  nor  expected  that  he  is  either  to  do  the  work  or  make 
bargains  in  regard  to  it  himself.  From  this  it  follows,  that  if  a  proprietor 
is  so  fortunate  as  to  secure  the  services  of  a  really  judicious  and  skilfiil 
person  to  superintend  the  management  of  his  wood  manufacture,  he  may 
be  able  to  realise  the  highest  possible  return  frofb  it,  and  that  if  he  should 
be  so  unfortunate  as  to  put  the  establishment  into  the  hands  of  a  man  of 
an  opposite  character,  he  is  sure  to  lose  by  the  transactions  to  a  veiy 
large  extent,  as  I  have  very  often  had  occasion  to  witness. 

1401.  Not  long  since  I  was  called  out  to  inspect  the  woodlands  on 
an  extensive  property,  and,  after  examining  them,  I  found  them  in  the 
worst  possible  condition,  from  large  quantities  of  comparatively  yonng 
trees  having  been  injudiciously  cut  down  from  the  young  and  growing 
plantations,  for  the  purpose  of  supplying  extensive  orders  that  had  be^ 
received  at  the  saw-mills,  several  of  which  were  established  on  the  pro- 
perty, and  kept  in  the  proprietor's  own  hands.  The  forester  had  Ae 
management  of  them,  and  made  all  bargains  in  respect  to  the  sales  of  the 
timber  manufactured  at  them,  as  well  as  directed  the  cutting  of  the  trees 
in  the  woods  for  this  purpose ;  and  this  had  gone  on  for  several  years  pre- 
vious to  my  visiting  the  place. 

1402.  On  further  examining  into  the  state  of  this  establishment  for  tiie 
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manufactare  of  the  proprietJJr's  own  timber,  I  found  that  a  large  amount  of 
expenditure  had  been  incurred  every  year  in  the  caiTiage  of  the  timber  from 
the  different  woods  to  the  saw-mills,  and  that  all  the  work  had  been  done 
by  day-labour;  the  result  being  that  from  several  thousands  of  acres  under 
valuable  woods,  only  about  jPlOOO  per  annum  of  clear  income  had  been 
realised. 

1403.  As  the  results  of  this  establishment  to  the  proprietor  were  quite 
in  keeping  with  those  of  many  others  of  the  same  sort  which  I  had  pre- 
viously examined,  I  think  it  right  to  show  more  particularly  how  such 
establishments  are  generally  conducted,  and  especially  how  it  was  that 
the  one  referred  to  did  not  result  more  satisfactorily  than  it  did,  which 
will  cause  the  example  under  notice  to  stand  out  as  a  beacon  to  other  pro- 
prietors, who  may  find  themselves  similarly  circumstanced  in  regard  to 
their  saw-mills. 

1404.  I  found  that  the  horses  kept  for  the  carriage  of  the  trees  from 
the  woods  to  the  mills  were  the  proprietor's  own,  and  fed  at  a  high  rate 
of  expense ;  that  they  brought  but  light  loads  from  the  woods,  and  sel- 
dom wrought  when  the  weather  was  wet,  or  such  as  the  men  with  them 
could  not  work  comfortably  in.  The  men  engaged  cutting  the  trees  in 
the  woodaj  were  paid  by  the  day ;  a  certain  number  of  them  were  kept 
regularly  employed  in  this  way ;  and  they  assisted  in  loading  the  carts  as 
they  arrived  from  the  mills.  In  the  mills  I  found  that  the  sawyers  were 
also  employed  by  the  day,  that  they  stopped  the  work  of  sawing  always 
when  the  carts  with  the  wood  arrived,  in  order  to  assist  in  unloading  them, 
and  that  every  man  took  the  work  quietly  and  easily  as  it  best  suited  his 
comfort.  Now,  let  us  compare  this  state  of  things  with  that  of  another 
saw-mill  establishment  which  I  visited  the  other  day,  and  which  is  kept  by 
a  timber  merchant  who  purchases  wood  from  ourselves,  and  manufactures 
it  upon  his  own  account. 

1405.  I  found  that  he  kept  no  horses  of  his  own,  but  contracted  with  a 
party  who  kept  them,  for  the  carriage  of  all  his  timber  from  the  woods 
to  the  mill,  either  at  a  certain  rate  per  tree,  per  ton,  or  per  cubic  foot. 
He  also  contracted  for  the  felling  and  pruning  of  all  his  trees  in  the  woods, 
at  a  rate  per  tree,  or  per  foot,  and  had  nothing  to  do  with  the  loading  of 
the  timber  on  the  carts.  In  the  saw-mill  I  found  every  individual  striving 
to  his  utmost  in  his  own  department  of  the  work,  all  the  cutting  up  of  the 
timber  having  been  contracted  for  at  a  price  per  1000  superficial  feet, 
according  to  the  thickness  of  the  boards,  &c.,  or  at  so  much  per  sleeper, 
&c.  &c.,  every  part  of  the  work  being  conducted  in  this  way. 

1406.  The  difference  in  the  modes  of  working,  as  explained  in  the  two 
preceding  paragraphs,  at  once  shows  why  the  saw-mill  establishment  of 

'    2  R 
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the  lauded  proprietor  was  so  expensive,  and  why  he  did  not  realise  so  mucli 
income  firom  it  as  he  should  have  done.     It  was  because  his  servants  made 
the  whole  work  subservient  to  their  own  comfort,  and  did  not  study  his 
interest,  but  their  own  ease.    And  yet  the  men  employed  did  not  realise 
nearly  such  a  high  rate  of  wages  as  those  employed  by  the  wood  merchant 
did ;  and  the  latter  class  was  really  more  comfortable  than  the  fonner. 
The  proprietor's  men  had  only  2a  per  day,  while  the  wood  merchants  made 
from  3s.  to  Ss.  6d.  each.     In  shoi't,  the  timber  merchant's  establishmoit 
was, conducted  upon  a  sound  and  economical  principle,  while  that  of  the 
proprietor  was  not ;  hence  the  former  made  a  considerable  profit  from  his 
timber,  even  after  paying  a  high  price  for  it,  while  the  latter  did  not  realise 
more  than  the  half  of  the  real  value  of  his  wood.     This,  I  think,  is  enough 
to  point  out  that,  unless  a  saw-miU  establishment  be  properly  conducted, 
it  is  more  likely  to  become  a  loss  to  its  proprietor  than  a  gain;  and  I 
should,  therefore,  at  once  give  it  as  my  opinion  that  proprietors,  unless 
they  can  secure  the  services  of  really  experienced,  judicious,  and  effident 
men  for  the  manufacture  of  their  timber,  should  on  no  account  under- 
take it. 

1407.  I  am  prepared  to  prove  that,  generally  speaking,  it  will  hold  true, 
that  a  proprietor  of  woods  will  realise  more  from  them  by  selling  his  wood 
in  the  round  state,  than  by  manufacturing  it  himself  and  selling  it  after- 
wards. 

1408.  A  proprietor  having  saw-miUs  upon  his  estate  should  let  thmto 
such  timber  merchants  as  purchase  the  round  timber  from  him,  at  a  certain 
annual  rent  This  is  our  own  mode  of  going  to  work,  and  we  find  it  the 
most  advantageous  to  our  employer. 

1409.  It  is  often  of  advantage  to  a  proprietor  that  he  have  a  small  sav- 
mill  for  manufacturing  such  timber  as  he  may  require  for  estate  purposes; 
but  as  this  is  not  understood  to  b6  kept  for  manufacturing  for  sale,  bat 
merely  for  home  convenience,  the  result  is  more  likely  to  be  beneficial  Uian 
otherwise,  when  under  the  superintendence  of  a  judicious  forester. 

1410.  But  even  although  the  result  in  regard  to  the  manufactoring  of 
timber  were  to  be  generally  otherwise  to  the  proprietor  than  has  been 
stated,  I  would  distinctly  say  that  where  an  open  sale  is  at  all  times  kept 
by  a  proprietor  of  woods,  it  is  almost  impossible  for  him  to  have  his  plan- 
tations reared  on  a  right  and  profitable  principle.  When  an  order  comes  ia 
for  a  certain  class  of  wood,  the  foresters  are  sent  out  to  procure  it  from  a 
certain  plantation,  from  which  it  is  taken  without  due  regard  to  the  w^are 
of  the  crop ;  and  it  therefore  follows  that  the  crop  of  all  the  plantations  so 
dealt  with  is  injured  to  a  large  extent,  and  never  afterwards  comes  to  such 
an  ultimate  value  as  it  would  have  done  had  it  not  been  interfered  with  to 


PREPARING   TIMBER   FOR  PRESERVATION.  627 

supply  orders.  I  have  seen  this  so  often  done,  that  I  here  raise  my  voice 
against  such  a  mode  of  dealing  with  plantations.  I  have  seen,  where  saw- 
mills were  kept  by  the  proprietor  for  the  manufacture  of  timber  on  his  own. 
account,  the  foresters  sent  out  to  cut  trees  of  a  certain  size,  from  a  planta- 
tion that  had  been  thinned  only  one  year  previously,  which  could  not  be 
properly  spared  from  the  crop,  and  which  ought,  therefore,  to  have  stood 
for  other  two  or  three  years,  but  were  wanted  to  complete  an  order.  This 
certainly  was  the  worst  possible  management ;  still  it  is  adopted  to  a  large 
extent  where  saw-mills  are  kept  by  proprietors,  and  is  one  of  the  causes  of 
the  wretched  state  in  which  we  find  the  woods  on  many  properties. 

1411.  I  shall  conclude  this  section  by  remarking,  that  few  proprietors 
who  keep  saw-mill  establishments  on  their  estates  are  aware  of  the  damage 
that  is  done  to  their  plantations  by  their  foresters  taking  in  orders,  and 
supplying  them  from  such  of  the  woods  as  will  produce  the  class  of  trees 
wanted  at  the  time.  The  orders  are  generally  undertaken  without  much 
previous  consideration  on  the  part  of  the  forester  as  to  whether  the  trees 
are  to  be  had  without  doing  damage  to  the  plantations  or  not ;  and,  once 
undertaken,  the  order  must  be  executed,  and  for  this  the  trees  must  be  cut 
from  some  one  or  other  of  the  plantations,  whether  they  can  be  judiciously 
spared  or  not.  And  the  result  generally  is,  that  the  plantations  are 
searched  all  over  for  certain  trees,  the  removal  of  which  is  generally  a 
greater  loss  to  the  proprietor  than  can  be  made  good  by  any  value  got  for 
them  at  the  time. 


SECTION    XV. — THE   PREPARING    OP    TIMBER    FOR   BETTER   PRESERVATION. 

1412.  Timber  of  well-matured  growth,  if  sawn  up  inunediately  when 
felled,  and  properly  seasoned  and  preserved  from  wet  afterwards,  will  last 
good  for  a  great  number  of  years  ;  or,  if  it  be  kept  constantly  saturated 
with  water,  it  will  last  fully  as  long  as  when  kept  perfectly  dry,  and  perhaps 
much  longer.  The  best  timber,  however,  if  exposed  to  alternate  changes 
of  wetness  and  dryness,  will  last  but  a  comparatively  short  time,  as  in  the 
case  of  posts  for  fences,  railway  sleepers,  &c.  &c.  It  has,  therefore,  become 
a  matter  of  very  considerable  importance  to  railway  companies,  miners, 
and  others  who  use  wood  to  a  large  extent,  to  adopt  some  process  of  pre- 
paring their  timber  before  they  use  it ;  and  on  this  subject  many  experi- 
ments have  been  tried,  and  many  ingredients  used,  some  with  considerable, 
and  others  with  little  effect.  As  this  is  a  subject  on  which  there  is  yet  a 
great  want  of  correct  information,  and  on  which  there  is  a  great  variety  of 
opinion  as  to  results  of  experiments,  even  among  those  who  have  used  the 
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same  preparation  for  preserving  their  timber,  I  shall  confine  my  remarks  on 
it  chiefly  to  our  own  experience,  and  £o  reliable  information  received  from 
respectable  parties. 

1413.  I  have  invariably  found  that  timber,  of  all  kinds  and  ages,  viU 
rot  much  sooner  if  used  with  the  natural  sap  in  it,  than  it  will  if  seasoned, 
although  it  should  afterwards  be  saturated  with  water  and  subjected  to 
alternate  wetness  and  dryness ;  this  proving,  that  the  natural  sap  of  any 
tree  is  a  more  rapid  decomposer  of  its  own  timber,  after  its  vitality  has 
ceased  to  act,  than  common  water  is,  and  that  a  very  considerable  advantage 
is  to  be  gained  in  this  respect  by  drying  aU  timber  before  using  it,  for 
whatever  purpose. 

1414.  I  have,  in  an  especial  manner,  to  call  the  attention  of  railmy 
companies,  miners,  and  estate  agents,  to  this  fact,  that  all  sorts  of  timber, 
having  its  natural  sap  expelled,  will  last  afterwards,  although  subjeded  to 
wetness,  at  least  one-fourth  longer  than  if  used  with  the  natural  sap  in 
it  This  is  a  fact  that  does  not  seem  to  be  undei'stood  by  parties  generally 
who  use  wood  for  outdoor  and  pit  purposes  ;  if  it  was  recognised  by  them, 
I  do  not  think  they  would  allow  their  sleep^s  and  props  to  be  used  so 
soon  after  they  are  cut  from  the  trees  as  we  generally  find  them,  and  this, 
of  course,  very  much  to  their  own  disadvantage  and  loss. 

1415.  The  principle  of  preserving  timber  from  the  efiects  of  alternate 
wetness  and  dryness  is,  therefore,  to  expel  the  natural  sap,  and  afterwards 
to  fill,  as  far  as  practicable,  the  open  vessels  of  the  woody  fibre  with  some 
substance  known  to  have  the  effect  of  preserving  the  tissues  from  natural 
decomposition  ;  and  of  course,  this  filling  up  of  the  vessels  of  the  wood  can 
only  be  effected  by  their  absorbing  the  substance  to  be  used  in  the  state  of 
solution  in  water,  or  by  its  being  forced  into  them  by  pressure.  One  ad- 
vantage to  be  gained  from  the  adoption  of  such  a  mode  is,  that  the  younger 
the  timber,  the  more  open  is  the  fibre  of  the  wood,  and  therefore  the  greater 
the  quantity  of  the  substance  in  solution  which  will  be  conveyed  into  the 
vessels  ;  so  that  if  the  substance  used  be  found  at  all  to  preserve  the  timber 
to  which  it  is  applied,  it  will  have  the  greatest  effect  on  young  and  soft 
grown  timber. 

1416.  We  know  that  lime  is  a  preserver  of  timber,  when  that  substance 
is  absorbed  into  the  vessels.  The  way  this  is  done  is  to  take  slaked  lime, 
or  hydrate  of  lime,  and  mix  it  with  water  in  a  tank  till  the  solution  is  quite 
thin  and  of  a  watery  consistency.  Into  this  tank  the  timber  should  be  put, 
after  having  been  properly  seasoned,  and  sawn  up  for  the  pinrposes  for 
which  it  may  be  wanted.  It  should  be  allowed  to  lie  in  the  solution  for  a 
number  of  days,  in  proportion  to  the  scantling  to  which  the  timber  is  cat 
If  the  scantling  is  small,  such  as  boards,  it  may  have  absorbed  enough  in 
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four  days  after  being  pat  into  the  tank ;  but  if  somewhat  large,  it  may 
require  ten  days,  and  if  large,  even  fourteen  days  may  not  be  too  much. 

1417.  As  soon  as  the  timber  has  been  long  enough  to  allow  of  sufficient 
absorption,  it  should  be  taken  out,  and  afterwards  so  thoroughly  dried  as 
to  expel  all  the  water  from  it,  when  it  can  be  applied  to  use.  I  have  seen 
timber  treated  in  this  way  last  upwards  of  fifteen  years  as  a  fence ;  and 
when  I  saw  it  it  seemed  very  little  decayed  indeed,  and  then  likely  to  last 
other  four  or  five  years  at  ledst 

1418.  Common  salt  is  also  a  preserver  of  timber.  For  this  purpose  it  is 
dissolved  in  water  in  a  tank,  into  which  the  timber  is  put  to  steep,  in  the 
same  way  as  described  in  reference  to  the  lime  solution  ;  with  this  difier- 
ence,  that  as  the  salt  held  in  the  water  enters  the  vessels  of  the  wood  much 
sooner  than  the  lime  does,  they  will  be  generally  found  filled  with  the  salt 
solution  in  about  half  the  time  specified  for  the  other  solution. 

1419.  That  salt  is  a  preserver  of  timber  has  long  been  experienced  by 
the  timber  merchants  who  live  at  Garemouth,  on  the  sea-side,  at  the  mouth 
of  the  Spey.  To  this  place  large  quantities  of  timber  are  floated  down  the 
Spey  from  Strathspey  ;  and  it  has  long  been  remarked  by  the  inhabitants 
of  Oaremouth,  that  the  timber  which  lies  longest  among  the  salt  sea-water, 
after  it  is  floated  down,  is  that  which  is  most  likely  to  last  long  for  any 
purpose  afterwards. 

1420.  For  the  better  preservation  of  the  timber  which  we  use  ourselves 
in  many  of  the  works  with  which  we  have  to  do,  we  use  a  recipe  which  I 
got  from,  and  which  for  many  years  has  been  used  by,  a  landed  proprietor 
with  whom  I  am  acquainted,  and  which  he  has  foimd  to  answer  well  in  the 
preservation  of  such  timber  as  he  uses  for  fencing  purposes.  The  recipe  is 
this : — 

The  ingredients  used,  iajid  their  proportions  are — 

1  lb.  sulphate  of  copper. 
1  lb.  sulphuric  acid. 
Six  gallons  of  water. 

Directions  for  mixing  for  vse : — ^Dissolve  the  sulphate  of  copper  in  1  gallon 
of  boiling  water,  then  add  5  gaUons  of  cold  water ;  mix  well,  and  then  add 
the  sxilphuric  acid— common  strong  oil  of  vitriol. 

Following  these  proportions,  any  quantity  of  the  mixture  may  be  made. 
In  using  it,  the  tank  should  be  filled  to  about  one-third  of  its  depth,  when 
the  timber  to  be  steeped  for  preservation  should  be  laid  in  it  in  a  regular 
manner. 

1421.  The  timber  should  be  well  seasoned  before  it  is  put  into  the  tank. 
Twenty-four  hours  is  sufficient  for  the  steeping  of  timber  of  small  scantling, 
and  large  scantling  in  proportion.    By  steeping  timber  in  this  mixture,  it 
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will  last  nearly  double  the  time  it  usually  does  when  used  without  sach 
steeping.  ^ 

14i22.  I  might  refer  to  several  other  recipes  used  for  the  same  -pxirpose  ; 
but  as  the  above  are  the  only  ones  I  have  personally  tested  by  experience 
I  prefer  not  to  advert  to  any  I  do  not  know  suflBciently  to  justify  my 
recommending  them. 


SECTION    V. WEIGHT  OF  DIFFERENT  KINDS  OF  TIMBER,  BOTH  IN  THE  ROUGH 

AND  MANUFACTURED  STATE. 

1423.  The  comparative  weight  of  the  different  sorts  of  timber  is  a  brandi 
of  forestry  which  has  hitherto  received  too  little  attention  from  those  enga^ 
in  it,  and  from  this  cause  many  miscalculations  have  been  made  by  foresters 
in  reference  to  the  carriage  of  wood,  as  well  as  in  reference  to  the  quantity 
of  manufactured  timber  that  a  certain  number  of  trees,  of  a  g^ven  siie, 
should  turn  out.     There  are  few  men  engaged  in  forestry  at  the  preseot 
day,  who  could  calculate  the  probable  weight  of  a  given  quantity  o?  \kD&Kt^ 
of  a  given  age,  and  of  a  given  sort,  whether  in  the  rough  or  manxiSBK^^^s^ 
state,  or  what  quantity  of  deals,  scantlings,  &c.,  should  be  produced  frora  a 
given  number  of  feet  of  timber. 

1424.  We  are  now,  however,  put  in  possession  of  such  an  amount  of 
knowledge  on  this  subject,  as  will  prove  highly  instructive  and  nsefhl  to  kD 
interested  in  the  subject,  both  foresters  and  timber  merchants;  and&r 
this  we  are  indebted  to  Mr  Bait,  the  very  intelligent  and  persevem^ 
forester  at  Castle  Forbes,  in  Aberdeenshire,  who  has  devoted  many  years 

of  labour  and  study  to  experiments  on  the  subject  of  this  section,  md 
who,  I  believe,  intends  to  publish  a  work  on  it  and  the  relatire  value  of 
timber,  ere  long,  and  as  soon  as  he  shall  have  his  experiments  complete! 
and  in  readiness. 

1425.  The  tabular  statements  which  follow  in  this  section  have  been  seat 
me  by  Mr  Bait  for  publication  in  this  work,  and  it  is  to  him,  therefor^  • 
that  their  merit  is  due.  I  shall,  in  what  follows  of  this  section,  give  these 
statements  as  they  were  received  from  that  gentleman,  and  make  my 
remarks  upon  them,  in  explanation  of  the  different  points  they  embrace  ; 
and  as  some  of  those  points  are  very  important,  both  for  the  practical 
forester  and  the  timber  merchant,  I  shall  refer  to  them  at  some  length. 
The  following  is  the  first  of  these  tables,  which,  however,  Mr  Rait  infoims 
me,  is  only  a  first  draught,  and  the  arrangement  of  which  is  yet  to  be 
slightly  modified : — 
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1430.  HayiDg  given  this  tabular  statement,  I  shall  now  make  some 
remarks  in  explanation  of  it ;  and  in  the  first  place  I  may  observe,  that  the 
table  is  divided  into  two  great  heads — ^viz.,  1st,  the  weight  of  spruce  fir,' 
Scots  pine,  and  larch  timber,  per  cubic  foot,  and  the  number  of  cubic  feet 
to  a  ton  weight  of  each  sort,  in  the  rough  or  unmanufactured  state ;  and 
2d,  the  weight  per  cubic  foot,  and  the  number  of  feet  to  a  ton  weight,  both  - 
in  the  green  and  dry  states,  of  the  same  sorts  of  wood,  but  manufactured. 

1431.  Beginning  at  the  left-hand  side  of  the  top  of  the  table,  and  reading 
the  headings  of  the  different  columns,  it  is  observed  that  the  weights  of 
the  different  kinds  of  timber  experimented  with  are  given  both  with  the 
bark  on  and  with  it  off.  This  is  a  great  advantage,  as  in  the  carriage  of 
such  unmanufactured  timber,  it  is  always  desirable  to  know  the  weight  of 
it  both  ways. 

1432.  Passing  the  headings  in  reference  to  the  unmanufactured  timbers, 
the  eye  next  glances  over  the  different  columns  in  reference  to  the  weight 
of  timber  in  the  manufactured  state ;  and  here  we  find  that  this  is  given 
both  in  the  green  and  dry  state,  per  cubic  foot,  and  the  number  of  cubic 
feet  to  a  ton,  both  in  the  green  and  dry  state.  These  details  are  given  in 
regard  to  boards  and  scantlings,  as  well  as  to  the  heartwood  and  sapwood 
of  each  sort  respectively. 

1433.  It  will  be  interesting  to  compare  some  of  the  results  of  the  expe- 
riments as  brought  out  in  paragraph  1426,  in  reference  to  the  weight  of 
the  spruce  fir.  Here,  in  the  first  column,  it  is  shown  that  the  ages  of  the 
timber  experimented  on  are  from  thirty-five  years  to  ninety  years,  while, 
from  the  third  column,  it  is  brought  out  that  the  timber  of  the  spruce  fir, 
with  the  bark  off,  is,  as  nearly  as  possible,  of  the  same  weight  (69^  lb.  per 
cubic  foot)  from  thirty-five  to  fifty  years  of  age ;  but  that  when  it  is  so 
old  as  ninety  years,  it  becomes  as  light  as  57  lb.  per  cubic  foot.  This  of 
itself  is  a  fact  worth  much  to  those  who  deal  in  such  timber,  as  it  is  at  once 
an  evidence  that  the  older  this  wood  is  the  lighter  it  becomes,  and  there- 
fore can  be  the  more  cheaply  carted. 

1434.  Passing  on  to  the  seventh  column,  we  remark  that  the  number 
of  cubic  feet  to  a  ton  of  the  spruce  fir  timber,  without  the  bark,  is  as  nearly 
as  possible  the  same  at  thirty-five  and  at  fifty  years,  being  32^V  ^^  82 
respectively ;  while,  when  the  timber  arrives  at  ninety  years  of  age,  it  is 
shown  that  it  requires  39J  cubic  feet  to  make  a  ton  weight. 

1435.  Let  us  for  one  moment  compare  the  weight  of  the  heart  and  sap 
•wood  of  the  spruce  fir.  Passing  along  to  the  right-hand  side  of  the 
table,  we  observe  that  one  cubic  foot  of  the  heartwood  of  spruce  fir,  in  the 
dry  state,  and  at  thirty-five  years  of  age,  weighs  26}  lb.;  while,  at  fifty  years 
of  Skge,  it  varies  from  244i  to  28Si  lb. ;  and  that,  at  ninety  years  of  age,  it 
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generally  weighs  28|  lb.  On  the  other  hand,  one  cubic  foot  of  the  sap- 
wood,  in  the  dry  state,  and  at  thirty-five  years  of  age,  weighs  28  lb.;  at  fifty 
years,  from  26  to  27  lb. ;  while  at  ninety  years  it  weighs  34|  lb. :  thus 
showing,  that  at  all  stages  of  the  growth  of  the  tree  the  sapwood  is  con- 
siderably heavier  than  the  heartwood. 

1436.  The  results  noted  under  paragraph  1427,  in  reference  to  thewei^t 
of  Scots  pine  timber,  are  given  on  timber  of  sixty  and  of  one  hundred  years 
of  age ;  and  as  the  figures  speak  for  themselves,  I  need  not  lengthen  my 
remarks  on  them,  as  the  reader  can  examine  them,  and  note  comparisons 
himself, — the  remarks  just  made  in  reference  to  the  spruce  fir  serving  him 
in  some  degree  as  a  guidance  in  such  comparison. 

1437.  The  experiments  noted  under  paragraph  1428,  in  regard  to  the 
weight  of  the  timber  of  the  larch,  are  of  a  more  limited  character  than  those 
of  either  of  the  other  two  kinds,  they  being  confined  to  trees  of  sixty  years 
of  age.  Still,  so  far  as  they  go,  they  are  highly  useful.  They  show  that 
the  weight  of  a  cubic  foot  of  larch  timber,  in  the  round  state,  and  from  a 
tree  of  sixty  years  of  age,  and  with  the  bark  ofi^,  varies  firom  61  to  69  Ih., 
and  that  from  32^  to  36f  feet  are  required  to  make  a  ton  weight 

1438.  In  examining  the  results  brought  out  in  this  table,  the  RANGE  01 
AGE  AND  WEIGHT,  as  given  under  paragraph  1429,  will  be  found  very 
useful  for  a  comparative  glance  of  the  whola  I  shall  next  give  a  table  in 
reference  to  the  weights  of  the  commoner  sorts  of  hardwooded  trees.  It 
is  as  follows  : — 
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1447.  Having  said  so  much  in  explanation  of  the  tabular  statement  in 
reference  to  the  weight  of  the  fir,  pine,  and  larch,  it  is  not  necessaiy  that  I 
should  make  any  lengthened  remarks  in  explanation  of  the  one  just  given 
in  regard  to  the  hardwooded  sorts  of  timber,  as  its  figures  speak  clearly  for 
themselves  in  the  way  that  tney  are  arranged  ;  and  the  reader  can  see  at 
once  what  is  represented  by  the  different  columns,  &om  the  headings 
written  on  them.  . 

14J48.  With  special  reference  to  the  experiments  set  forth  in  the  table 
just  given,  I  may  point  out  their  advantages  to  all  engaged  in  manufactur- 
ing timber.  For  example,  opposite  to  paragraph  1439  it  is  shown  in  the 
fifth  column  from  the  left  side,  that,  generally  speaking,  if  a  piece  of  osk 
of  1 00  years  growth  weighs  35  lb.  with  the  bark  on,  it  will  weigh  only  311  lb. 
after  the  bark  is  taken  off  it.  In  the  sixth  column  it  is  next  shown,  that 
one  cubic  foot  of  oak,  of  the  age  stated,  weighs  90  lb.  with  the  bark  on,  and 
only  81  lb.  with  it  off :  thus  showing  the  weight  of  bark  that  may  be 
expected  from  such  timber,  per  cubic  foot,  in  the  green  state. 

1449.  We  shall  now  compare  the  weight  of  a  ton  of  this  class  of  timber, 
as  it  is  shown  from  these  experiments,  both  in  the  round  and  in  the  manu- 
factured states,  and  in  the  green  and  dry  states  also.  It  is  stated  in  the 
seventh  column,  and  opposite  to  oak  of  100  years,  that,  with  the  barkofi) 
27|  feet  make  one  ton  (this  is  of  course  in  tha  green  state).  From  this, 
then,  it  is  shown  that  a  timber  merchant,  in  removing  such  timber,  could 
only  take  about  this  number  of  feet  on  one  horse  as  a  load  :  thus  proving 
the  great  advantages  resulting  from  the  manufacture  of  timber  on  the  spot, 
as  it  is  further  shown,  in  the  twelfth  column  of  the  paragraph  referred  to, 
that  after  the  same  timber  is  manufactured,  and  although  in  the  green 
state,  no  less  than  from  32^  to  36  feet  of  it  can  be  taken  on  a  horse,  as  one 
ton  weight :  thus  making  a  difference  of  7  feet  to  the  ton,  on  the  average, 
in  favour  of  the  manufactured  timber.  But  a  still  greater  difference  is 
obtained  by  having  the  timber  properly  seasoned  before  it  is  removed  to  a 
distance.  This  is  shown  in  the  two  last  columns  in  reference  to  the  oak 
of  100  years  ;  for  in  them  it  is  stated,  that  although  from  32^  to  36  feet 
of  the  manufactured  timber  may  be  taken  as  a  load,  of  one  ton  weight, 
while  the  wood  is  in  the  green  state,  when  it  has  been  dried,  no  less  than 
from  42  to  54|  feet  can  be  taken.  These  are  facts  worthy  the  notice  of  aD 
interested  in  the  cutting  down  and  manufacture  of  timber,  and  I  therefore 
recommend  my  readers  to  study  well,  in  these  respects,  the  bearing  and 
results  of  both  the  foregoing  tables,  in  reference  to  the  results  they  repre- 
sent on  all  the  kinds  of  timber  detailed  in  them,  whether  pine,  fir,  larch,  oak, 
or  other  hardwoods. 

1450.  Having  made  the  foregoing  remarks  on  the  character  and  tendency 
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of  the  information  contained  in  these  tables,  I  need  not  add  more  in  regard 
to  them,  but  state  my  hope  that  foresters  generally  will  set  about  making 
similar  experiments  for  themselves,  as  to  the  weight  of  the  different  kinds 
of  timber  per  foot,  and  the  number  of  feet  required  to  make  up  a  ton,  both 
in  the  round  and  in  the  manufactured  states,  &c.,  in  the  different  parts  of 
the  country. 

1451.  In  making  such  experiments,  however,  it  would  be  well  to  improve 
on  the  subject  of  these  tables,  as,  however  good  they  may  be  at  the  present 
stage  of  our  information  on  the  subject,  much  useful  information  might  be 
added  in  taking  up  and  studying  the  subject  systematically.  For  example, 
in  making  experiments  in  regard  to  the  weight  of  the  timber  of  any  parti- 
cular kind  of  tree,  it  would  be  an  improvement  to  state  the  character  of 
the  land  on  which  it  grew,  its  aspect,  whether  a  hill  side  or  a  flat,  the 
elevation  above  the  sea,  whether  the  land  had  been  drained,  or  was  natur- 
ally dry,  the  exact  age  of  the  tree  on  which  the  experiment  was  made,  its 
dimensions,  and  whether  it  grew  in  a  crowded  plantation,  &c.  &c. 

1452.  I  have  reason  to  know,  from  my  own  observations  on  this  subject, 
that  the  weight  of  any  given  kind  of  timber  is  much  influenced  by  the 
nature  of  the  land  on  which  it  grows,  by  the  aspect  of  the  situation,  as 
well  as  by  the  absence  or  presence  of  much  direct  sunlight  on  the  stems 
and  branches,  and  also  by  the  coldness  of  the  subsoil  from  wetness.  To 
make  complete  and  satisfactory  experiments  on  this  very  interesting  branch 
of  forestiy,  therefore,  all  these  points  should  be  kept  in  view  by  the  experi- 
menter.; and,  if  possible,  the  experiments  should  be  made  on  each  kind  of 
timber,  at  all  ages,  from  ten  years  old  up  to  one  hundred  years. 


CHAPTER    XIII. 


SECTION  I. — REPORTING   ON   WOODLANDS. 


1453.  It  seems  to  me  that  the  reporting  on  the  condition,  and  as  to 
best  mode  of  dealing  with  the  plantations  upon  estates,  by  some  one  known 
to  be  well  skilled  in  the  management  of  woodlands,  is  too  little  attended  to 
by  their  proprietors  ;  as,  if  it  were  otherwise,  and  judicious  instractioni 
properly  carried  out,  we  should  not  find  the  greater  part  of  the  woodlands 
of  Britain  in  the  unprofitable  and  neglected  state  in  which  they  are 

1454.  Not  long  since,  during  a  journey  from  Inverness  to  one  of  the 
southern  counties  of  England,  along  the  whole  line  by  which  I  toiTelH 
I  did  not  see  more  than  five  properties  on  which  the  plantations  had  been 
properly  attended  to,  and  on  which  the  woodland  crops  gave  evidence,  from 
their  superior  condition,  that  they  were  to  result  in  a  high  value  to  thai 
proprietors.  On  learning  the  names  of  these  latter  estates,  I  had  afte^ 
wards  no  difficulty  in  finding  out  the  names  of  the  foresters  under  whose 
management  the  plantations  had  been  reared  ;  and  I  found,  as  I  had  anti- 
cipated, that  they  were  all  men  who  stood  high  in  their  profession,  and  wbo 
were  in  possession  of  no  ordinary  degree  of  intelligence  in  all  the  brandies 
of  science  bearing  upon  it  I  learned  also  that  these  woodlands  weie  all 
in  the  possession  of  extensive  proprietors,  whose  extent  of  plantations  had 
enabled  them  to  pay  for  superior  men  to  conduct  them  ;  which  goes  to 
prove,  that  unless  a  proprietor  will  make  up  his  mind  to  pay  for  a  good 
man  to  manage  his  woods,  he  must  be  content  to  have  them  mismanaged; 
and  this  remark,  generally  speaking,  holds  good  in  all  departments  of  bnsi- 
ness,  as  well  as  in  that  of  forestiy. 

1455.  During  this  journey  I  saw  the  plantations  on  some  estates  in  the 
worst  possible  condition,  and  on  inquiry  as  to  whom  they  belonged,  I 
almost  invariably  found  that  they  were  in  the  hands  of  comparatively  sniaB 
proprietors,  who  kept  mere  woodmen  to  look  after  them,  who  could  fell 
trees  when  required,  or  measure  them  for  sale,  but  who  knew  no  more  of 
forestry,  properly  speaking,  than  the  merest  labourer  in  their  neighbour- 
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hoods.  Could  any  other  result  be  expected  from  such  men  than  that  the 
plantations  over  which  they  looked — for  they  merely  looked  over  them — 
should  be  in  the  worst  possible  state  ?  Can  any  proprietor  expect  that  a 
man  who  is  content  to  work  in  his  woods  for  £40  a-year,  should  be  as  good 
a  forester,  and  as  profitable  a  one,  as  one  that  would  not  serve  him  under 
three  times  that  amount  ? 

1456.  In  forestry,  as  well  as  in  all  other  branches  of  business,  men  are 
paid  according  to  their  ability  ;  and  it  is  in  large  establishments  that  we 
find  men  of  large  abilities.  This  statement  is  applicable  generally,  for 
there  are  sometimes  exceptions  ;  but  in  the  common  nature  of  things  this 
will  be  found  to  hold  good,  and  especially  in  regard  to  forestry,  and  the 
sister  branches  of  rural  economy. 

1457.  At  this  stage  of  my  remarks  on  the  subject,  the  question  very 
naturally  arises,  How,  then,  should  small  proprietors  conduct  themselves  in 
regard  to  their  foresters,  since  the  extent  of  their  woodlands  will  not  admit 
of  them  employing  men  at  a  salary  beyond  what  the  income  from  their 
plantations  will  justify,  in  the  general  management  of  their  properties  ? 
My  reply  is,  A  skilful  man  is  always  a  more  profitable  one,  in  any  business 
whatever,  than  one  of  an  opposite  character,  all  circumstances  alike. 

1458.  In  illustration  of  this  I  may  remark,  that  if  a  landed  proprietor 
has  500  acres  of  woods,  he  would,  without  doubt>  realise  a  greater  annual 
income  firom  them  by  putting  them  into  the  hands  of  a  man  as  forester  at 
£100  a-year,  than  he  possibly  could  were  they  in  the  hands  of  one  at  £50 ; 
inasmuch  as  the  man  at  £100  of  salary  would,  or  at  least  ought  to  be  able 
to  bring  a  greater  degree  of  intelligence  to  bear  upon  all  his  operations 
than  the  other. 

1459.  On  this  point  all  the  difierence  lies  betwixt  the  profitable  and  un- 
profitable management  of  anything.  In  the  very  mode  of  going  about  the 
labour  of  woods,  an  intelligent  forester  will  save  a  large  percentage  of 
expenditure  compared  with  one  who  is  not  so,  independent  of  the  fact  that 
the  one  is  also  able  to  make  better  and  more  profitable  sales  of  the  produce 
than  the  other  ;  thus  enabling  his  employer  to  pay  him  a  higher  salary  than 
he  could  to  the  other. 

1460.  I  have  seen  this  exemplified  in  so  many  cases  during  my  experi- 
ence in  the  last  ten  years,  that  I  strongly  urge  every  proprietor  of  woods 
either  to  secure  the  services  of  an  intelligent  forester,  or  keep  none  at  all, 
in  the  common  sense  of  the  word,  but  a  mere  labouring  woodman,  to  act 
under  the  directions  of  another. 

1461.  I  could  give  many  examples  in  illustration  of  the  reasonableness 
of  this  recommendation  ;  but  I  shall  content  myself  with  one.  A  short  time 
ago  I  was  called  out  to  inspect  the  plantations  upon  an  estate,  and  asked 
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to  ^ve  my  report  on  them  for  the  future  guidance  of  the  forester. 
The  plantations  in  all  extended  to  about  350  acres,  and  were  of  agea 
varying  from  fifteen  to  fifty  years  ;  with  groups  of  hardwoods  of  greater 
age,  in  the  neighbourhood  of  the  mansion-house.  From  the  death  of  the 
proprietor,  the  heir  of  the  estate  had  been  in  minority  for  some  ten  years, 
and  during  all  that  time  little  or  no  thinning  had  been  performed  for  the 
welfare  of  the  plantations,  either  in  the  younger  or  older  ones  ;  so  that,  as 
a  whole,  I  found  them  in  a  very  unsatisfactory  state  indeed  ;  generally,  the 
crops — except  on  some  partial  spots  where  trees  of  some  size  had  been  cut 
for  estate  purposes — ^were  drawn  up  and  weakly. 

1462.  In  my  survey  of  the  plantations,  I  was  accompanied  by  tie  man 
called  the  forester,  who  had  been,  and  was,  a  mere  feller  of  trees  when 
wanted  for  estate  purposes,  and  who  indeed  knew  the  one  sort  of  tree  from 
the  other,  but  had  no  definite  idea  of  the  advantages  of  thinning,  or  of 
draining,  to  the  health  of  the  trees  that  had  been  nearly  twenty  years  under 
his  care  ;  and  the  result  of  this  was,  the  unsatisfactoiy  state  in  which  we 
found  the  several  plantations.  I  learned  from  him  that  the  late  proprietor 
had  taken  the  principal  charge  of  the  woods  himself,  for  the  purposes  of 
recreation  and  amusement ;  that  he  marked  himself  the  trees  that  were  to  be 
removed  as  thinnings,  and  that  the  forester  had  only  to  fell  such  as  he 
marked.  There  was,  indeed,  evidence  of  this  on  the  condition  of  the  several 
crops,  as  they  seemed  to  have  been  pretty  well  thinned  at  one  time. 

1463.  Here,  now,  was  a  case  of  mismanagement  in  plantations,  firom  the 
want  of  intelligence  in  the  man  placed  over  them  as  forester;  and  one  that 
clearly  shows  the  great  loss  that  proprietors,  in  a  great  number  of  ca^s, 
sustain  by  leaving  their  plantations  in  the  hands  of  unqualified  mexL  But 
more  specifically,  here  was  a  case  in  which  I  found  the  plantations  which, 
had  they  been  properly  attended  to,  at  their  age  ought  to  have  had  a  crop 
worth  on  the  average  some  £40  per  acre,  not  worth  the  half  of  this,  and 
which,  prospectively,  had  been  rendered  of  coroparatively  small  value. 

1464.  What  I  wish  to  infer  from  the  foregoing  is,  that  it  would  have 
been  vastly  more  advantageous  for  this  property,  had  those  in  whose  charge 
it  was  left  paid  several  hundred  pounds  to  a  well-qualified  forester  per  year, 
than  to  have  left  the  woods  in  the  hands  of  the  man  they  allowed  to  remun 
in  charge  of  them,  and  &om  whose  simple  ignorance  the  plantations  had 
been  comparatively  ruined. 

1465.  As  I  found  the  forester  then  resident  on  the  estate  incapable 
of  carrying  out  my  recommendations  for  the  improvement  of  the  planta- 
tions, and  saw  that  the  income  likely  to  be  derived  from  them  would  uo^ 
at  least  for  a  number  of  years,  well  allow  of  a  first-rate  man  being  oon* 
stantly  employed  in  them,  I  recommended  that  an  expert  woodman  should 
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be  engaged  to  superintend  the  labourers  engaged  in  the  different  works  of 
thinning  and  draining  as  they  fell  to  be  performed,  and  that  an  experienced 
and  highly-qualified  man  should  be  called  in  to  mark  the  trees  to  be 
removed  as  thinnings,  and  to  attend  to  lay  off  drains,  and  give  general  spe- 
cifications and  instructions,  consistently  with  my  report  on  the  subjects, 
&om  time  to  time,  as  the  different  works  required  attentioa 

This  mode  of  procedure  was  at  once  adopted,  and  I  am  told  that  it  works 
most  advantageously,  under  the  superintendence  of  the  qualified  forester, 
who  visits  the  estate  some  four  times  a-year,  and  each  time  examines  the 
works  that  have  been  performed  since  his  last  visit,  as  weU  as  lays  off  new 
works  for  the  next  quarter. 

1466.  This  case  explains  the  meaning  of  the  statement  made  in  para- 
graph 1460,  that  "  I  urge  every  proprietor  of  woods  either  to  secure  the 
services  of  an  intelligent  forester,  or  not  keep  one  at  all."  I  have  recom- 
mended the  same  mode  of  procedure — with  a  common  woodman,  headed 
by  an  intelligent  forester  from  time  to  time,  to  whom  he  referred  in  all  cases 
of  seeming  diflSculty — in  regard  to  the  woods  on  many  small  properties  I 
have  visited,  and  where  the  proprietors  were  not  so  much  interested  them- 
in  the  management  of  their  woods  as  to  induce  them  to  see  the  points  of 
my  report  carried  out ;  and  in  all  cases  it  has  given  the  most  entire  satis- 
faction. 

1467.  By  adopting  this  mode  of  managing  the  woods  on  small  proper- 
ties, on  which  a  highly-qualified  man  could  not  be  constantly  maintained, 
the  woodman,  who  is  of  course  a  mere  workman  over  others,  if  necessary, 
is  in  no  way.  trusted  with  the  management  of  the  woods,  but  only  works 
under  the  directions  of  the  qualified  man,  to  whom  from  time  to  time  he 
looks  for  guidance,  and  whose  check  for  badly  performed  work,  or  approval 
for  well  performed,  keeps  him  at  all  times  at  his  duty,  in  order  to  see  that 
matters  are  in  proper  order  for  inspection  when  his  superior  calls  upon 
him. 

1468.  Having  made  these  preliminary  remarks  on  the  subject  of  the 
management  of  woods  on  those  small  properties  where  a  properly  qualified 
forester  cannot  well  be  profitably  maintained,  I  proceed  to  describe  how  the 
reporting  on  woodlands  should  be  dealt  with  generally,  for  the  guidance 
both  of  the  proprietors  themselves  and  of  the  persons  in  charge  of  their 
woodlands.  I  might  have  entered  on  this  at  once,  without  any  of  these 
preliminary  remarks ;  but  I  thought  it  better  to  refer,  in  the  first  place,  to 
the  bad  st^te  in  which  plantations  on  small  properties  are  generally  found, 
in  order  to  bring  out  more  clearly  the  great  necessity  there  is  for  every  pro- 
prietor being  furnished  with  a  report  on  the  management  of  his  woods,  by 
some  intelligent  and  skilful  man  in  his  profession;   as,  without  such  a 
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report,  the  works  of  thinning,  draining,  &c.  Sec,  can  never  be  carried  oat 
systematically,  nor  the  income  realised,  with  that  degree  of  profit  or  satis- 
faction which  the  proprietor  has  a  right  to  demand  of  the  person  into 
whose  hands  he  gives  the  charge  of  his  woods. 

1469.  In  the  management  of  woods,  as  well  as  in  that  of  any  other 
branch  of  business,  unless  a  definite  and  suitable  dass  of  rules  and  regula- 
tions be  laid  down,  adapted  to  meet  the  nature  of  the  subjects,  the  whole 
business  gets  inio  disorder  ;  transactions,  whether  in  regard  to  income  or 
expenditure,  result  unsatisfactorily,  and  from  this  the  business  becomes 
unprofitable  to  its  proprietor.  To  obviate  such  results  in  regard  to  the 
management  of  woodlands,  is  the  object  of  judiciously  reporting  on  them. 

1470.  In  reporting  on  the  woodlands  of  any  estate,  the  following  seven- 
teen HEADS  should  be  laid  down  by  the  reporter  as  a  ground- work  for  hi» 
subject : — 

1st,  A  tabular  statement  showing  the  extent  of  the  woodlands  on  the  propotj. 

2d,  The  present  condition  of  the  crop  in  each  separate  plantation. 

3d,  The  nature  of   the  past   management  under  which  the  plantations  hare 

existed. 
4th,  How  far  the  several  crops  had  been  properly  suited  to  the  different  de- 
scriptions of  land  planted. 
5th,  The  plantations  which  have  made  most  progress  at  their  respective  ages, 
and  the  circumstances  which  have  contributed  to  this  state  of  the  trees. 
6  th,  Those  which  are  unhealthy  or  diseased,  and  the  cause  of  this. 
7th,  The  particular  system  of  forestry  that  should  be  adopted  for  the  improre- 

ment  of  the  plantations  generally. 
8th,  General  recommendations  and  specifications  in  regaltl  to  fencing. 
9th,  The  same  in  regard  to  the  operations  of  drainage. 
lOth,  The  same  in  regard  to  the  replanting  of  unoccupied  spots  in  the  existis; 

plantations. 
11th,  The  same  in  regard  to  the  planting  of  new  enclosures. 
1 2th,  The  same  in  regard  to  the  mode  of  pruning  suitable  for  the  several  crop& 
1 3th,  The  same  in  regard  to  the  operations  of  thinning. 
14th,  The  income  which,  under  good  management,  may  be  annually  derived  from 

the  plantations. 
15th,  The  expenditure  which,  in  aU  probability,  will  be  annually  required  to 
carry  out  the  improvements  suggested,  and  to  maintain  the  woodlands 
in  proper  condition. 
16th,  How  wood  sales  ought  to  be  conducted  on  the  property,  taking  the  edtosr 
tion  of  the  plantations,  and  their  distance  from  market,  into  con8identi(flL 
17th,  Statement  showing  the  probable  income  that  may  be  derived  from  eidi 
plantation  during  the  next  ten  years. 

1471.  Having  given  the  foregoing  seventeen  heads  as  the  points  whiA 
should  be  specially  attended  to  by  any  one  who  would  undertake  repoitiiig 
on  plantations,  whether  of  a  small  or  large  extent,  I  shall  next  devote  one 
paragraph  to  a  short  description  of  the  manner  in  which  the  reporter  shooU 
take  up  and  illustrate  each  of  them,  for  the  full  benefit  of  the  proprietor 
and  his  forester. 
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1472.  In  taking  up  the  subject  of  the  1st  heading,  the  reporter  should 
be  careful  to  make  his  tabular  statement  as  comprehensive  as  possible,  and 
he  should  at  least  embrace  in  it  the  following  points,  each  of  which  should 
be  stated  under  a  separate  column  :  viz. — the  name  of  each  plantation ; 
the  nature  of  the  under-lying  rock  ;  the  character  of  the  soil  and  subsoil ; 
the  condition  of  the  land  previous  to  its  having  been  planted  ;  the  extent 
in  imperial  acres ;  the  character  of  the  crop  ;  its  age ;  description  of  fence 
by  which  surroimded ;  and  elevation  above  the  sea. 

A  well  arranged  statement  of  this  sort  will  form  a  history  of  each  plaur 
tation,  and  will  be  found  of  great  use  both  to  the  reporter  himself,  while 
he  is  engaged  in  the  work  of  reporting,  and  to  the  proprietor  and  his 
forester  afterwards. 

1473.  With  regard  to  the  2d  head,  the  reporter  should  prepare  him- 
self, by  a  careful  examination,  to  give  a  particular  account  of  the  state  in 
which  he  finds  the  crop  in  each  plantation,  attending  particularly  to  note 
the  state  of  the  trees,  as  he  finds  them  affected  by  crowdedness  or  thinness, 
and  by  wetness  or  dryness,  &c.  &c.  He  should  also  note  the  state  of  the 
fences  on  each  separate  enclosure,  the  extent  of  drainage  necessary  to  im- 
prove the  crop,  and  the  probable  value  of  the  crop  of  each,  both  at  present 
and  prospectively. 

1474.  As  to  the  Sd  head,  he  must  be  careful,  as  he  proceeds,  to  note 
in  reference  to  the  health  of  the  several  crops,  and  state  whether  the  trees 
are  suited  to  the  land  they  occupy,  and  whether  they  are  likely  to  arrive  at 
much  value  upon  it 

1475.  The  subject  of  the  4th  head  can,  of  course,  be  drawn  from  the 
general  tone  of  the  notes  taken  in  reference  to  the  plantations  respectively, 

1476.  With  reference  to  the  5th  head,  the  reporter  should  also  prepare 
himself  for  drawing  it  out  by  taking  judicious  notes  in  respect  to  the  crop 
in  any  particular  plantation,  or  in  reference  to  that  on  any  part  of  one 
which  seems  particularly  good  of  the  age,  so  as  to  illustrate  facts  in  refer- 
ence to  his  general  recommendations  for  the  improvement  of  the  whole ; 
and  he  should  be  careful  to  show  the  cause  of  such  trees  being  so  much 
better  than  others  of  the  same  age,  &c. 

1477.  In  reference  to  the  6th  head,  I  need  only  remark  that  the  reporter 
should  be  as  careful  to  show  the  cause  of  disease  in  one  crop  or  part  of  one, 
as  he  is  to  show  the  cause  of  the  opposite  state,  as  the  illustration  of  both 
heads  is  equally  necessary  for  the  guidance  of  the  proprietor  and  his 
forester. 

1478.  Although  all  the  headings  set  forth  for  description  in  the  1470th 
paragraph  are  absolutely  necessary  to  make  up  a  proper  and  useful  report 
on  woods,  still  it  may  be  safely  stated  that  the  7th  subject  is  the  most  im- 

2  s 
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portant,  and  should  therefore  be  illustrated  in  the  most  minute,  carefol, 
and  intelligible  manner,  as  upon  the  proper  laying  down  of  suitable  roles 
for  the  after  guidance  of  the  forester  in  all  the  different  branches  of  the 
work,  the  advantages  derivable  from  such  a  report  depend&  This  subject 
should,  therefore,  be  carefully  taken  up  and  discussed,  and  a  right  system 
of  forestry  laid  down  for  the  guidance  of  the  proprietor  who  employs  him. 

1479.  I  need  make  no  comment  on  the  subject  of  the  8th  head,  as  it  is 
short  and  clear  of  itself,  and  should  be  taken  up  and  proper  recommend- 
ations given  according  to  the  nature  of  the  country. 

1480.  The  9th  head  is  a  very  important  one  also,  and  should  be  car^ 
fully  attended  to  by  the  reporter,  especially  in  reference  to  depth  and 
distance  apart  of  the  drains,  according  to  the  nature  of  the  land.  He 
should  also  note  the  probable  expense  of  the  drains  to  be  made  in  each 
separate  enclosure,  and  the  extent  necessary  to  have  operated  on  in  each 
case,  and  he  should  draw  up  a  statement  showing  the  particulars  of  all 
drainage  operations  he  purposes  for  the  improvement  of  the  crop  of  each 
enclosure. 

1481.  A  tabular  statement  should  be  drawn  up  in  reference  to  the  sub- 
ject of  the  10th  head,  showing  the  extent  to  be  replanted  in  each  separate 
plantation,  the  kinds  of  plants  to  be  used,  and  the  expense  of  the  operation; 
and  any  explanation  may  be  given  by  the  reporter  on  the  results  brought 
out  in  such  a  statement,  as  may  seem  most  necessary  for  the  casesL 

1482.  The  11th  head  has  reference  to  the  planting  of  new  endosnres; 
and  as  this  is  a  most  important  point,  every  particular  in  regard  to  the 
proper  performance  of  the  work  should  be  clearly  and  intelligibly  laid 
down,  so  that  no  two  opinions  may  arise  on  any  point  afterwards.  jUter 
detailing  as  to  fencing  and  draining,  the  reporter  should  show  the  parts,  iy 
a  plan,  on  which  to  plant  the  several  sorts  of  trees,  and  should  state  the 
distance  apart  of  the  young  plants  to  be  used,  &c.  &c. 

1483.  The  12th  head  has  reference  to  the  particular  mode  of  pnuung 
which  should  be  adopted  for  the  improvement  of  young  hardwooded  trees ; 
regarding  this,  I  may  only  state,  that  a  judicious  reporter,  who  understands 
his  subject,  will  be  very  guarded  as  to  how  far  he  recommends  this  open- 
tion  as  an  improvement  in  respect  to  young  trees,  as  there  is,  geneiaDj 
speaking,  more  harm  done  by  pruning  than  advantage  gained  by  it :  stall 
the  subject  should  be  referred  to. 

1484.  The  13th  head  is  also  a  very  important  one,  and  should  on  that 
account  be  minutely  gone  into.  The  reporter  should  give  a  specimen  of 
his  mode  of  thinning  in  each  plantation  he  recommends  to  be  thus  opeiated 
on,  and  to  these  specimens  he  should  refer  under  this  head.  He  should,  at 
the  same  time,  give  specifications  as  to  the  general  mode  and  expense  of 
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the  operation  in  reference  to  the  orop  in  each  separate  plantation,  as  well 
as  any  other  particulars  that  occur  to  him  on  the  subject. 

14185.  As  the  subject  of  the  14th  head  is,  as  it  were,  the  harvest  of  all  the 
operations,  the  greatest  care  should  be  taken  to  show  the  quantities  of 
wood,  bark,  &c.,  that  may  be  taken  from  each  wood  to  be  operated  on,  in  a 
given  year,  and  its  value  according  to  the  present  prices.  A  proper  tabular 
statement  should  be  drawn  up,  showing  the  probable  amount  of  income 
from  each  of  the  woods  to  be  operated  on  for  the  year,  and  his  grounds  for 
arriving  at  such  conclusions  in  respect  to  this.  He  should,  of  course,  carry 
his  statement  as  to  income  lover  a  given  number  of  years,  and  afterwards 
the  proprietor  will  be  able  to  ascertain,  from  after  results,  how  far  the 
reporter  formed  a  correct  statement. 

1486.  The  15th  head  is  also  an  important  one,  and  should  be  very  cor- 
rectly gone  about  in  making  calculations  in  regard  to  it.  Every  item  of 
expense  should  be  noted,  under  its  own  proper  head:  for  particulars, 
see  statement  in  next  section,  in  reference  to  explanation. 

1487.  Heading  16th  is  a  subject  of  very  great  importance  to  attend  to 
in  reporting  on  woodlands,  and  should  therefore  be  judiciously  gone  into. 
This  subject  should  be  taken  up  at  such  a  length,  as  to  explain  every  par* 
ticular  necessary  to  show  how  the  present  prices  of  wood  are  aflTected,  by 
roads  and  distance  from  market,  and  how  higher  prices  might  be  realised, 
by  adopting  certain  improvements  in  sales  and  the  mode  of  transit. 

1488.  The  17th  head  should  be  in  the  form  of  a  tabular  statement, 
setting  forth  the  points  referred  to ;  and  as  the  making  up  of  such  a  state* 
ment  requires  great  judgment  and  experience  to  do  it  correctly,  none 
should  attempt  it  who  has  not  full  confidence  in  his  own  experience,  a6 
errors  in  this  respect  will  soon  appear  against  the  reporter. 


SECTION   n. SYSTEM    OF    BOOK-KEEPING   ADAPTED   TO   FOREST   OPERATIONS. 

1489.  To  be  able  to  keep  correct  and  satisfactory  accounts  of  all  trans- 
actions, whether  in  respect  to  income  or  expenditure,  is  a  great  recom* 
mendation  to  the  person  who  professes  to  manage  any  business  ;  and  this 
holds  good  in  regard  to  a  person  who  manages  woods,  as  well  as  in  any 
other  profession.  A  forester  who  is  not  able  to  keep  correct  account-books^ 
in  reference  to  all  the  transactions  that  may  pass  under  his  hands,  is  not  fit 
to  fiU  a  situation  of  any  importanccj  and,  in  fact,  must  be  considered  as  a 
mere  woodman  or  wood  labourer. 

1490.  I  am  aware  that  there  are  comparatively  few  foresters  who  are  good 
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accountants^  and  who  can  show  to  their  employers,  at  any  time  they  may 
wish  it,  the  real  state  of  income  or  expenditure  on  any  given  branch  of 
the  charge  under  them.  Knowing,  therefore,  that  foresters  would  be  mncli 
benefited  by  having  a  system  of  book-keeping  specially  adapted  to  thdr 
use,  and  such  a  system  as  may  be  considered  simple  and  comprehensive,  I 
propose,  in  what  follows  of  this  section,  to  draw  up  such  a  system  specially 
for  their  use,  which  I  think  will  be  found  so  simple  as  to  be  easily  unde^ 
stood  by  any  one  of  ordinary  intelligence. 

1491.  The  veiy  first  account  which  a  forester  should  make  out  on  enter- 
ing on  the  duties  of  a  new  year  (at  whatever  time  of  the  year  this  may  be; 
and  this  of  course  will  always  depend  on  the  time  that  the  proprietor  make 
up  his  yearly  accounts),  is  an  Estimate  setting  forth  the  particulars  of 
income  and  expenditure  for  the  year  to  follow ;  without  such  sm  esti- 
mate, to  guide  both  the  forester  himself  and  his  employer,  both  would  be, 
in  regard  to  the  works  generaUy,  similarly  circumstanced  to  a  mariner  at 
sea  without  a  chart.  Such  a  statement  is,  in  short,  the  groundwork  of 
good  management  to  a  forest€r,  in  all  his  operations  for  the  year  afterwards, 
as  well  as  highly  satisfactory  to  the  proprietor  inasmuch  as  it  enables 
him  to  understand,  at  the  commencement  of  the  year,  what  the  forester 
intends  to  draw  for  him  as  income  from  his  woods,  as  well  as  what  be 
intends  to  expend  on  the  various  works  proposed  to  be  performed  The 
following  statement  will  make  this  clear  at  once.  After  giving  it^  I  shall 
make  some  remarks  in  explanation. 


1492.  Estimate  of  the  probable  Income  from,  and  Expenditure  on,  the 
Woods  and  Plantations  on  the  Estate  of  Ltnmore,  for  the  year  from 
30th  April  1860  to  1st  May  1861. 

Income  from  Sales  by  Public  Auction.  Amount.  Total.       RemarH 


Tliis  Tatoatitt 


From  sales  of  10,000  larch  trees,  on  the 

Hill  of  Bands,  say  at  lOs.  per  tree,         £5000  0    0                         is  taken  o&tfae 

Prom  sales  of  12,000  Scots  pine  trees,  pound  of  the 

in  Plantation  of  Gorry,  at  6s.  per  tree,     3600  0    0                         iT^p^'lSi^ 

From  sales  of  oak  timber,  from  Adam's  Scota  pine  it 

Wood,  say  5000  feet,  at  28. 6d.  per  foot,       626  0    0                          M.  per  toot 


Income  from  Sales  by  Private  Contract. 
From  sales  of  pine  and  larch  thinnings 

from    the    laantations    of   Bumside, 

Woodhead,  Clury,  Laggan,  and  Lait,         700    0    0 
From  thinnini^s  of  oak  from  Rettie,  Slug- 

gan,  and  Eaen  Plantations,         .        .       400    0    0 
From  thinnings  of  mixed  hardwoods,  from 

Damliead  and  Strawn  Plantations,      .       200    0    0 


£9225    0    0 


1300    0    0 


Carryforward,  .        £10,525    0    O 
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Amount.  Total.         Remarks. 

Brought  forwMrd,    .        .  ^10,525    0    0 

From  50  tons  of  bark,  from  old  oak  tim- 
ber, say  at  £6  per  ton,        .        .      • .    £250  -  0    0 
From  bark  from  thinnings  of  young  oak 

plantations,  say  80  tons,  at  £S  per  ton,  640    0    0 

. 890    0    0 

Income  from  Nursery  Stock  to  go  out  next 
Autumn  and  Spring. 
40,000  oak,  at  30s.  per  1000,    £00    0    0- 
16,000ash,  at258.  „  20    0    0 

4,000  elm,  at  258.  „  5    0    0 

200,000  larch,  at  10s.        „         100    0    0 
400,000  Scots  pine,  at  68.   „         120    0    0 
6,000  spruce  fir,  at  12s.   „  3  12    0 

. ^      308  12    0 

666,000 

10,000  thoms,  at  15s.  per  1000,      .        .  7  10    0 

316    2    0 

From  Bents  of  three  Lodges,         .        .        18    0    0 

18    0    0 

From  JRents  of  three  SatthmUls,    .  110    0    0 

110    0    0 

Total  probable  income  for  the  year,    .        .        .    jgl  1,859    2    0    ; 

Expenditure. 
Salaries  and  AlhwaTices  : 
Forester, .    £300    0    0 

Horse  keep,        .        .        .        .        .        .        30    0    0 

Assistant,  .        ...        .        •        •      100    0    0 

Horse  keep, 30    0    0 

Woodmen  in  charge  of  enclosures,  four  at  £40 

each,  ....  ...       160    0    0 

Clerk  to  Forester, 60    0    0 

£680    0    0 

Fencina  : 

Braiawood  Hill  to  enclose  for  planting,  say 

3500  yards  of  four-barred  paling,  at  8d.  per 

yard 116  13    4 

Thortown  Bridge  to  enclose  for  planting,  say 

4000  yards  of  stone  wall,  5  feet  high,  at  2s. 

per  yard, .      400    0    0 

General  repair  of  fences  on  enclosures;  *      150    0    0 

Repairs  of  gates  on  enclosures,       .        .        .        20    0    0 

686  13    4 

Draining : 

BraidwoodHill,30acresof,8ayat£3peracre,        90    0    0 
Thortown  Bridge,  45  acres  of,  say  at  £3,  58. 

per  acre, .      146    5    0 

236    5    0 

Planting : 

Braidwood  Hill  and  Thorto'vsTi  Bridgeenclos- 

ures,  666,000  plants,  as  per  statement  imder 

he&(hj\g  of  income,  Nurseri/ Stock  to  go  out,  308  12  0 
Expense  of  planting,  .  .  .  '.  .  99  18  0 
60,000  pits.for  hardwoods,  at  Is.  per  100,  .  30  0  0 
Carriage  of  plants,         .        .        .        .        .        10    0    0 

448  10    0 

Cany  forward,  £2051    8    4 
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Lodges : 
Repairs  of. 


Brouglit  forward, 


Amount. 


Water  Runs : 
RepaiiH  of  sides  of, 

Saw-mill  Dams : 
Bepairs  of,   . 


£70 

0 

0 

110 

0 

0 

30 

0 

0 

Total.     Bemarb. 
£^b\     8    4 


70    0    0 


Eoadsy  Rides,  and  Walks : 

New  road  from  Saltown  Bridge  to  Westeiv 

gates^  say  2300  yards,  at  Is.  6d.  per  yard, 
Hepaixs  of  roads  generally,    .... 

Repairs  of  rides, 

Repairs  of  walks,  and  cleaning, 


172  10 
30  0 
18  0 
40    0 


0 
0 
0 
0 


Hedging  : 
On  side  of  proposed  new  road  betwixt  Saltown 
Bridge  and  Westergates,  preparing  1666  yards 

of  bed  for  thorn  plants,  at  6d.  per  yard,      .  41  13  0 

10,000  plante,  at  16s.  per  1000,      ,        .        .  7  10  0 

Planting, 2  10  0 

Carriage  of  plants, 0  6  0 

•  Cleaning  of  nedges  generally,         .        .        .  60  0  0 

Switching  of  hedges      „        .        ,        .        .  50  0  0 


Fellvng  and  Preparing  Oak  Timber^  for  Sale 
Say  100  trees,  at  2s.  6d.  per  tree,  . 

Stripping  and  Curing  Oak  Bark : 
Say  130  tons,  at  £2, 10s.  per  ton,  . 


Thinning : 

Pine  and  larch  plantations,  as  named  in  esti- 
mate of  income, 

Oak  and  mixed  hardwood  plantations,  as 
named  in  estimate  of  income,     •        .        • 

Clearing  and  Bumina  Ruhhifh : 
From  cleared  land,  Heathfield  enclosure,  say 

Pruning : 
Yoting  oak  plantation  at  Rymore,  say  • 

Nursery : 
Plants  required  for  next  year's  stock — 


12  10    0 


325    0    0 


236    0 
60    0 


0 
0 


30    0    0 


8    0    0 


20,000  oak, 

10,000  ash,  2 

3,000  elm,         2 

150,000  larch,       1 

300,000  S.  pine,     1 

2,000  silver  fir,  2 

5,000  spruce  fir,  2 

2,000  sycamore,  2 


1-yr.  seedling,  at  48.  per  1000, 


99 


38. 6d. 

5s. 

3s. 

ls.6d. 

5s. 

4s. 

7s.  6d. 


500  Imie  tree,  at  12s.  6d.  per  100,    . 
500  new  pines,  of  sorts,  at  Is.  each, 
8,000  thonis,  at  158.  per  1000,    . 


99 
99 


4 

1 


0 
16 


0  15 
22  10 
22  10 

0  10 

1  0 
0  15 
3    2 

25    0 
6    0 


0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 


501,000 


110    0    0 


30    0    0 


260  10    0 


161  18    0 


Wood. 


12  10    0 


325    P    0 


296    0    0 


30    0    0 


8    0    0 


87  17    6 


Carry  forward, 


£U^    3  10 
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51     1     0 


Amount.  Total.        Remarks. 

Brought  forward,  £3442    3  10 

Nursery  Labour  : 

Laying  601,000  plants,  at  Is.  per  1000,          .  25  1  0 

Cleaning, 8  0  0 

Lifting,           . 6  0  0 

Digging, 7  0  0 

Manure, 5  0  0 

Travelling  expenses  of  forester  and  assistant, .  25  0  0 

Stationery, 8  0  0 

Criminal  prosecutions, 36  0  0 

Carpenter  work, 4  0  0 

Smithy  work, 10  0  0 

Ironmongery, 8  0  0 

Keep  of  forest  work-horse,     .        .        .        .  25  0  0 

Wages  of  carter, 30  0  0 

Repairs  of  harness  (or  saddlery),    ..        .        .  3  0  0 

Adv'ertisements  of  timber  sales,      .        .        .  15  0  0 

Sale  dinners, 10  0  0 

Printing  catalogues  and  bills,         .        .        .  5  0  0 

Auctioneer  chaises, 10  0  0 

Rates  and  taxes, 80  0  0 


268    0    0 


Total  probable  expenditure  for  the  year,  . 


£3761    4  10 


Abstract. 


Estimated  income,    . 
EstLmated  expenditure,    . 

Estimated  net  income,    . 


£11,859    2    0 
3,761     4  10 

£8,097  17     2 


1493.  The  foregoing  statement  is  an  example  of  the  way  in  which  I  myself, 
at  the  beginning  of  every  year,  make  up  an  estimate  of  the  income  expected 
to  be  'derived  from  the  produce  of  our  forests  and  plantations,  and  the  ex- 
penditure to  be  laid  out  on  them,  a  copy  of  which  I  register  in  a  book 
kept  specially  for  the  purpose,  and  another  I  give  to  my  employer,  who,  of 
course,  has  it  in  his  power  to  object  to  any  particular  work  proposed,  or  to 
approve  of  the  whole,  as  may  seem  most  desirable ;  and  after  being  investi- 
gated and  sanctioned  by  him,  the  works  detailed  pass  into  law  for  the 
season,  and  are  afterwards  set  about  by  degrees,  according  to  the  season 
and  nature  of  the  work ;  it  being  always  understood  that  the  several  works 
set  forth  are  to  be  finished  before  the  end  of  the  year. 

1494.  Nothing  can  be  more  simple,  to  any  intelligent  forester,  than  the 
making  up  of  such  a  statement  at  the  beginning  of  every  year,  and  yet  how 
few  are  in  the  practice  of  adopting  such  a  guide  for  their  own  and  their 
employer's  interest ;  for  I  maintain  that  when  the  forester  does  not  attend 
to  this,  he  is  not  fit  for  the  charge  he  may  have,  however  small  it  may  be 
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— and  that  the  proprietor  who  allows  his  forester  to  go  on  with  sales  and 
works,  without  first  rendering  to  him  such  a  statement,  setting  forth  what 
he  proposes,  stands  in  the  light  of  his  own  and  his  heir's  interest 

1495.  I  have  no  doubt  that  to  many  foresters  the  making  up  of  such  an 
estimate  may  seem  impracticable,  and  that  these  will  do  all  in  their  power 
to  persuade  their  employers  that  there  is  no  necessity  for  such  nicety  of  cat 
culations.  With  regard  to  this,  I  may  only  add,  that  if  the  proprietor  but 
intimate  to  his  forester  that  he  wishes  decidedly  to  have  such  a  statement, 
and  that  if  he  cannot  do  it  he  will  get  another  who  will,  the  forester  will  be 
compelled  to  lay  his  mind  more  to  his  duties,  and  afterwards  prove  botlia 
better  servant,  and  a  more  useful  member  of  society.  In  short,  no  proprie- 
tor should  keep  a  forester  who  cannot  make  up  such  an  estimate  in  regaid 
to  his  work  as  has  been  shown. 

1496.  Although  the  statement  I  have  given  embraces  somewhat  exten- 
sive sales  of  produce,  as  weU  as  large  works  to  be  performed,  still  the  modd 
is  equally  applicable  to  estimates  of  all  dimensions,  whether  in  regard  to 
estates  on  which  there  are  only  300  acres  of  woods,  or  from  20,000  to 
100,000  acres,  or  more ;  all  the  difference  being  that  the  sums  will  be 
large  or  small  according  to  the  extent  of  woods  to  be  operated  on. 

1497.  In  drawing  up  such  a  statement,  however,  the  forester  should  be 
most  careful  in  making  up  his  estimates,  both  in  regard  to  the  income  and 
expenditure  ;  as  whatever  sums  he  may  enter  against  the  different  headings 
requii-ed  to  be  detailed,  if  he  be  not  correct  in  his  estimates,  the  proof  wiD 
undoubtedly  tell  against  him  at  the  end  of  the  year,  and  from  this  his 
employer  will  at  once  learn  whether  he  is  qualified  for  his  business,  or  the 
contrary. 

1498.  To  avoid  such  an  unpleasant  state  of  things  as  has  been  hinted  at 
above,  in  reference  to  incorrectness  and  incompetency  in  the  forester,  he 
should  take  ample  time  to  calculate  the  value  of  the  produce  he  intends  to 
remove  from  any  and  every  plantation  he  proposes  to  operate  on  for  the 
year,  and  also  that  of  the  different  works  he  sees  necessary  to  have  done, 
whether  in  regard  to  fencing,  draining,  planting,  new  roads,  or  repairs  of 
old  ones,  hedging,  thinning,  &c.  &c. ;  and  if  he  should  find  himself  at  a  loss 
to  form  a  just  estimate  of  the  expense  of  any  given  work  or  works,  he 
should  take  in  estimates  in  regard  to  them  from  other  parties.  In  short, 
in  making  up  such  a  statement,  he  should  enter  in  it  every  item  of  income 
or  expense  he  anticipates  for  the  year,  and  nothing  should  be  left  out ;  and 
this  may  be  £100,  or  it  may  be  £20,000,  according  to  the  character  of  the 
establishment. 

1499.  On  the  supposition,  then,  that  such  an  estimate  has  been  formed 
for  the  year,  the  next  step  in  the  system  of  book-keeping  which  I  propose 
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to  lay  before  the  reader,  is  the  keeping  of  the  Day-Labour  Book.  This  is 
simply  a  detailed  statement,  in  a  tabular  form,  of  what  the  workmen  are 
employed  at  each  day,  with  some  other  particulars,  as  will  be  clearly  under- 
stood from  the  foUowing  specimen  sheets  from  our  own  book,  kept  for  the 
like  purpose,  and  which  embrace  the  particulars  of  the  labourers'  work  for 
one  month. 


Statement 
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ISOO.  grxTEHXirr  of  Workpeople  employed  in  the  Woods  and  Flu- 
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Statement  of  Workpeople  employed  in  the  Woods  and  Flu- 
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ationB  on  the  Estate  of  Lymnore,  from  14th  to  26th  May  1860. 
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1501.  The  foregoing  system  of  keeping  the  particulars  in  regard  to  ike 
labourers'  time  is  so  very  clear  and  simple  that  little  or  no  explanadon 
seems  necessary  on  it  Still,  for  the  benefit  of  young  and  inexperienced 
men  in  the  profession,  I  shall  advert  a  little  to  it^  and  give  such  explanatioD 
as  I  think  most  likely  to  be  useful 

1502.  It  will  be  observed  from  the  heading  of  this  copy  of  day-labonr 
book,  that  the  month  begins  on  Monday  the  30th  April,  which  is  sup- 
posed to  be  the  first  month  of  the  business  or  financial  year  on  the  estate 
of  Lynmore;  but  it  must  be  clearly  understood  that  no  precise  month  needs 
be  taken  as  the  beginning  of  the  year  in  making  out  such  a  statement,  as 
this  may  be  any  month,  according  to  the  usual  business  year  maintaiiifid 
on  the  property,  in  respect  to  the  winding-up  of  financial  afiaira. 

1503.  Under  the  heading,  the  two  pages  are  divided,  from  bottom  to 
top,  into  seven  great  columns — ^apart  from  the  money  columns,  &c. — the 
first  on  the  left  hand  side  for  the  names  of  the  men  employed,  and  the 
other  six  for  the  working  days  of  the  week ;  with  intermediate  smiU 
columns  for  the  days  and  hours  that  each  man  is  employed.  After  the 
days  of  the  week,  there  is  a  column  for  the  total  number  of  days  each  man 
is  employed  during  the  week ;  next  comes  a  column  for  the  rate  of  wages 
he  receives  per  day ;  and  lastly  comes  one  in  the  usual  manner  of  money 
columns,  in  which  the  sum  each  man  is  to  receive  in  that  week  is  entered. 

1504.  If  there  are  not  many  men  employed,  one  opening  of  the  book,  or 
two  opposite  pages,  will  hold  the  transactions  of  two  weeks  ;  but  if  numj 
are  employed,  it  will  take  all  the  space  of  the  two  pages  to  do  justice  to 
the  description  of  the  work ;  and  of  course  this  must  always  be  regulated 
according  to  the  nature  of  the  establishment.  In  giving  the  foregoing 
copy  of  our  day-labour  book,  I  have  preferred  to  give  it  showing  two 
weeks'  labour  on  the  opening  of  the  book,  with  the  view  of  showing  how 
this  is  done  when  necessary ;  which  is  merely  to  draw  the  lines  across  the 
middle  of  the  page^,  as  at  the  top  of  the  pages. 

1505.  I  have  described  the  use  of  the  columns  divided  by  the  npri^t 
lines  on  the  pages.  With  regard  to  the  horizontal  lines,  which  intersect 
the  others  from  side  to  side  of  the  page,  the  first  from  the  top  is  to  make  a 
column  for  the  days  of  the  week,  which  are  stated  each  in  its  compartment^ 
and  at  the  head  of  it?  own  special  column.  Immediately  under  this  is 
another  horizontal  Kne  from  side  to  side,  causing  compartments  at  the 
tops  of  the  several  columns  for  the  days  of  the  month;  and  thus  the 
days  of  the  week  and  the  days  of  the  month  are  made  to  correspond  to  each 
other;  next  in  order,  and  under  the  compartments  for  the  days  of  the 
month,  are  those  for  the  state  of  the  weather,  which  should  always  be 
noted  by  the  forester ;  and  lastly,  there  is  the  line  of  compartments  for  the 
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registry  of  the  thermometer,  which  should  also  be  regularly  attended  to,  as 
shown  in  paragraph  1500. 

1506.  I  shall  carry  my  remarks  a  little  farther,  and  show  how  the  men's 
time  is  registered  in  this  book ;  and,  in  order  to  this,  I  shall  describe  the 
entries  made  in  reference  to  one  or  two  of  them.  A.  M'Oregor,  the  first 
man  named  on  the  list  for  the  week  ending  on  Saturday  the  5th  of  May,  is, 
under  Monday  the  30th  April,  stated  as  felling  oak  timber  in  Adam's  Wood, 
and  on  the  same  day  the  other  ten  men  were  employed  at  the  same  work 
in  the  same  wood.  Of  course,  where  the  men  are  at  different  works,  the 
work  that  each  man  is  engaged  in  must  be  carefully  described  under  th$ 
date,  and  in  the  compartment  for  the  purpose.  But  I  need  not  enlarge  on 
this  point,  as  the  reading  of  the  columns  themselves  are  so  clear  that  they 
can  hardly  be  misunderstood. 

1507.  It  will  be  observed  that  in  the  statement  for  the  week  ending 
Saturday  the  12th  May,  the  same  man,  A.  M'Qregor,  is  registered  on  the 
loth,  and  the  following  day,  as  repairing  fences  on  the  south  district  of 
enclosures,  and  that  on  the  same  days,  all  the  other  men  were  employed  at 
the  same  work  with  him,  but  that  on  Saturday  William  Calder,  James 
Watson,  and  H.  Cameron,  are  marked  absent,  all  the  others  being  engaged 
in  scouring  drains  in  south  district  enclosures.  All  this,  I  think,  is  clear 
enough  to  be  understood  by  any  forester ;  still  there  are  a  few  points  yet 
to  be  remarked  on  the  subject,  which  must  be  carefully  noted. 

1508.  The  particulars  of  each  day's  operations,  so  far  as  the  labouring 
men  are  concerned,  should  be  marked  down  in  the  evening,  when  the 
forester  returns  home,  and  should  on  no  account  be  left  till  another  day, 
when  it  is  probable  that  new  works  will  distract  his  mind,  and  prevent  his 
noting  so  correctly  the  transactions  of  the  previous  day. 

1509.  The  forester  must  always  be  careful,  in  the  keeping  the  day-labour 
book,  not  only  to  note  the  different  operations  that  the  different  men  may 
have  been  engaged  in  during  each  day,  but  also  to  note  very  particularly 
the  district  or  particular  plantation  on  which  the  work  has  been  performed, 
as  without  this  he  could  not  fill  up  satisfactorily  the  next  book  to  be 
described  (the  Pay-list),  neither  could  he  note  correctly,  at  the  end  of  the 
financial  year,  when  the  different  operations  had  been  performed,  in  what 
plantation,  or  in  what  part  of  the  estate  the  work  had  been  done.  This, 
therefore,  should  be  kept  specially  in  view  by  the  forester.  To  the  inex- 
perienced book-keeper  in  forestry  this  may  seem  a  matter  of  little  conse- 
quence ;  but  to  the  man  who  has  had  much  experience  in  rendering  correct 
accounts  to  his  employer,  it  is  found  of  vast  importance,  as  will  more  par- 
ticularly appear.as  we  proceed  with  our  proposed  system. 

1510.  It  is  also  necessaiy  that  the  forester  should,  on  the  evening  of 
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each  day,  note  in  its  proper  place  the  general  state  of  the  weather,  as  wdl 
as  the  degree  of  the  thermometer,  at  a  given  time  of  the  day ;  I  haTe 
noted  it  at  9  AH.  as  a  convenient  time,  but  it  ought  to  be  taken  at  the 
height  of  the  day  also,  and  in  the  afternoon  as  well 

1511.  Men  employed  in  contract  or  piece-work,  shonld  not,  of  comae, 
have  their  time  noted  in  the  book  under  notice,  but  only  day-labouras, 
as  the  statement  in  respect  to  contract-work  will  be  accounted  for  ebe- 
where. 

1512.  The  day-labour  book  should  be  made  so  large  as  to  last  one 
year,  so  that  reference  can  be  made  to  each  book  for  the  labour  of  the  year 
it  represents. 

The  next  book  in  the  order  of  the  system  ia  the  Pay-List  of  Day-Labour 
and  Piece-work    The  following  is  a  sample  of  it : — 


AOOOOTT 


rs. 
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1513.  .^ore,  for  Month  ending  26th  May  1860. 


Not. 

Vtaom. 

1. 

Adam*B^ 

Felling  i 

Timbfll 

11. 

Adam'f  Wood. 
Lotting  Timber. 

12. 

13. 

Total 
No.  of 
Di^yi. 

14. 

Rate 

per 

Daj. 

15i 

Total 
Amount. 

1 

1                    16. 
'    We,  the  undersigned,  ac- 
1       knowledge  to  have  re- 
ceived from 

the  anme  set  opposite 
our  names  reipectively , 
as  payment  of  our  wages 
for  the  time  herein  set 

Days. 
4.5 

Ami 

1 

£ 
0  1 

Days. 
2 

Amount 

1 

8.  d. 
2  6 

forth. 

1. 

A.  M'Gregor,  . 

&     M.      d. 
0     5     0 

23.0 

2  17 

d. 
6 

(Signed)  A  M'Qrogor. 

2. 

J.  Qrant,    .    . 

4.5 

0 

2 

0     4     0 

22.  i 

2  0 

2    5 

0 

„      J.  Grant. 

3. 

D.  Fraser,  .    . 

4.0 

0 

1 

0    2    0 

19.  i 

2  0 

1  19 

0 

„      D.  Fraaer. 

4. 

J.  M*DonaId,  . 

4.0 

0 

1 

0    2    0 

17.4 

2  0 

1  15 

0 

„      J.  M'Donald. 

6. 

1 

W.Scott>    .    . 

8.5 

0    1 

2 

0    4    0 

20.5 

2  0 

2     1 

0 

„      W.  Scott. 

1 
6.    D.  RosB,.    .    . 

2.5 

0 

2 

0    4    0 

19.  i 

2  0 

1  19 

0 

„      D.  Ross. 

7.  •  W.  Calder,      . 

2.5 

0 

1 

0    2    0 

16.  i 

2  0 

1  18 

0 

„      W.  Calder. 

8.  '  A.  Robertson, . 

3.5 

0 

2 

0    4    0 

21.0 

2  0 

2    2 

0 

„      A  Robertson. 

9.    J.  Watson, .     . 

4.0 

0 

1 

0    2    0 

19.  i 

2  0 

1  19 

0 

„      J.  Watson. 

10.    J.  M*Cook,.    . 

3.5 

0 

1 

0    2    0 

20.  i 

2  0 

2    1 

0 

„      J.  M'Cook. 

11. 

H.  Cameron,  . 

3.0 

0 

1 

0    2    0 

18.0 

2  0 

1  16 

0 

n      H.  Cameron. 

12. 

T.  Low, .    .    . 

••• 

4 

1 

0    2    0 

13.i 

2  0 

1    7 

0 

„      T.  Low. 

1  15    0 

23  14 

6 

1 

1 

Total  Amount  of  Day-Labour, 

23  14 

6 

r. 

Rate  per  Taid 

Amount  paid  for 
Pieoe-Work. 

„      J.  Smith. 

13. 

1 

James  Smith,  Contra 

^n 

«.     d. 

0     2 

1 

£    ».    d, 
16  13     4 

14. 

Ang^s  Cameron, 

i 

0     8 

83    6    8 

„      A.  Cameron. 

15. 

John  M'Giegor,         ^, 

untfc 

2    0 

120    0    0 

0 

„      J.  M'Gregor. 

1 

>r  Piece- Work, 

170    0    0        1 

170   0 

Tot 

al  An 

lonnt^ 

.        • 

1 

193  14 
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1515.  The  specimen  sheet  just  given  of  the  book  called  the  Pay-list  of 
Day-Labour  and  Piece-Work,  contains  the  entire  labour  transactions  of  the 
month,  or  four  weeks^  as  particularised  in  the  specimen  given  of  the  Day- 
Labour  Book  itself,  together  with  the  contract  or  piece-work  performed  atid 
paid  for  during  the  same  period.  The  day-labour  part  of  the  sheet,  em- 
braced imder  paragraph  1513,  contains,  in  a  condensed  form,  all  the  dif- 
ferent works  every  man  has  been  employed  at  during  the  month,  and  as 
particularised  in  the  day-labour  book,  while  the  piece-work  part  of  it, 
embraced  under  paragraph  1514,  contains  also  in  a  condensed  form,  but 
with  all  the  particulars  necessary  for  the  proper  description  for  payment, 
the  contract-work  that  has  been  performed  and  falls  to  be  accounted  for, 
for  the  month. 

1516.  As  an  example,  we  shall  take  up  the  time  of  the  man,  Alexander 
M'Gregor,  who  is  first  named  on  the  list,  and  whose  number  is  therefore  1. 
Under  column  number  1,  he  is  set  down  as  having  been  4  days  and  5  hours 
employed  in  felling  oak  timber  in  Adam's  Wood ;  under  the  2d,  as  having 
been  3  days  engaged  in  thinning  Bankhead  Plantation ;  under  the  3d,  1  day 
employed  cleaning  hedges  on  North  Park ;  under  the  4th,  2  days  in  the  re- 
pairing of  fences  on  the  enclosures  of  the  South  District ;  and  so  on,  with  the 
days  set  down  opposite  to  his  name.  On  summing  up  the  whole  of  this 
man's  time,  it  will  be  found  to  be  23  days  in  all,  which  is  the  number  set 
down  for  him  to  receive  payment  for,  under  column  13,  which  contains  the 
total  number  of  days  each  man  has  been  employed  during  the  four  weeks. 
Under  column  14,  it  will  next  appear,  in  respect  to  this  man,  that  his  rate 
of  wages  is  2s.  6d.  per  day ;  consequently  his  23  days  at  this  rate  amount 
to  £2, 17s.  6d,  which  is  set  down  in  column  15  ;  and  on  his  receiving  this 
pay,  he  acknowledges  it  by  signing  his  name  on  a  stamp,  imder  the  16th 
column ;  and  so  on  with  all  the  other  men  whose  names  follow  on  the  sheet, 
each  man  signing  his  name  on  a  stamp  when  his  amount  is  £2  and  up- 
wards.   This,  I  think,  is  sufficient  explanation  on  this  point. 

1517-  By  examining  Alexander  McGregor's  time,  as  stated  in  the  day- 
labour  book,  it  will  be  found  that  it  exactly  corresponds  with  the  number 
of  days  set  down  for  him  in  the  pay-list,  which,  of  course,  ought  to  be  the 
case  in  respect  to  all  the  men's  names  set  down  in  these  statements,  as  if 
the  one  statement  do  not  correspond  with  the  other  in  this  respect,  it  is  an 
indication  that  there  is  an  error  somewhere,  which,  of  course,  should  be 
checked. 

1518.  The  great  advantage  of  this  mode  of  keeping  men's  time  is,  that  it 
forms  a  complete  account  of  all  thaf  they  are  employed  at,  in  the  least  pos- 
sible space,  and  yet  is  as  clear  and  to  the  point  as  if  volumes  were  written 
in  regard  to  it.    It  is  a  system  entirely  of  my  own  invention,  for  Lord 

2  T 
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Seafield's  workmen's  time,  and  I  find  it  answer  our  purpose  admirably,  and 
form  a  complete  receipt  for  all  day-labourers'  wages. 

1519.  The  great  advantage  I  find  to  result  from  this  mode  of  keeping 
our  pay-list  for  workmen  is,  its  bringing  out,  at  the  end  of  each  month,  the 
exact  expense  that  has  been  incurred  on  each  branch  of  worL  For  examjde, 
we  at  once  see  that  £4,  Is.  3d.  has  been  expended  under  column  No.  1,  for 
felling  oak  timber  in  Adam's  Wood  ;  £3,  5s.  6d.,  under  column  No.  2,  for 
thinning  Bankhead  Plantation  ;  and  so  on,  with  the  sums  set  down  under 
each  of  the  headings ;  and  as  each  of  the  headings  of  the  columns  is  filled 
up  every  month,  as  the  different  works  require,  these  sheets,  at  the  end  of 
the  year,  form  a  complete  history  of  the  workman's  time,  which  is  of  vast 
importance  in  the  keeping  of  correct  accounts  on  all  such  matters,  and  in 
making  up  the  actual  amount  of  expenditure  at  the  end  of  the  year. 

1520.  It  will  be  observed,  at  the  end  of  paragraph  1500,  that  the  state- 
ment of  day-labour  for  the  four  weeks  amounts  to  £23,  14s.  6d.  In  all,  and 
that  this  corresponds  with  the  sum  brought  out  as  the  result  of  the  expen- 
diture in  the  pay-list  at  the  end  of  paragraph  1513.  This  point  should,  of 
course,  be  particularly  attended  to,  as,  if  an  error  occur,  and  the  accounts 
do  not  correspond,  it  might  lead  to  a  great  amount  of  labour  at  the  end  of 
the  year. 

1521.  I  have  yet  to  make  a  few  remarks  in  respect  to  that  part  of  the 
pay-list  which  sets  forth  the  contract,  or  piece-work  performed  during  the 
month,  and  which  is  entered  under  paragraph  1514,  and  on  the  same  page 
or  sheet  with  the  day-labour.  It  is  necessary  and  desirable  that  both 
should  be  entered  on  one  sheet,  in  order  to  bring  out  Uie  whole  as  one 
account  at  the  end  of  the  month. 

1522.  Before  entering  into  any  bargain  with  parties  to  perform  such 
work,  we  have  specifications  drawn  up  on  stamped  paper,  setting  forth  aU 
particulars  in  regard  to  it,  which  specifications  are  of  course  signed  by  the 
contracting  parties.  This  arranged,  we  have  next  a  formal  agreement 
drawn  up,  also  on  stamped  paper,  setting  forth  the  general  conditions  of  the 
bargain,  one  condition  being  always,  that  we  are  to  pay  them  for  such  part 
of  the  work  as  may  be  finished  to  our  satisfaction,  at  the  end  of  each  month, 
and  that  their  signing  our  pay-list  for  any  such  portion  as  shall  be  paid  for 
at  the  end  of  any  month,  shall  be  held  as  a  sufficient  receipt  for  sach 
sums  as  they  may  receive  on  the  work,  progressively.  This,  then,  explains 
our  mode  of  going  to  work  in  such  works  as  we  contract  for,  apart  from 
day-labour. 

1523.  From  the  statement  on  the  pay-list,  as  to  the  piece-work  for  tie 
month,  it  appears  that  James  Smith  had  opened  two  thousand  yards  of 
drains  in  Braidwood  Hill  enclosure,  at  2d.  per  yard ;  that  Angus  GamefOB 
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had  erected  one  thousand  yards  of  four-barred  paling  as  a  fence  on  the  same 
enclosure,  at  8d.  per  yard ;  and  that  John  M'Gregor  had  erected  twelve 
hundred  yards  of  stone  wall  on  the  enclosure  of  Thortown,  at  2s.  per  yard, 
the  sums  of  all  of  which  are  set  down  and  paid,  and  signed  by  the  parties, 
each  opposite  to  his  account 

1524.  From  both  branches  of  this  statement,  then,  it  is  brought  out 
that  <£^23,  14s.  6d.  was  paid  for  day-labour  during  the  month,  and  <f  170 
for  piece-work — or  in  all,  £193,  14s.  64,  which  the  forester  will  set  down 
in  his  cash-book  accordingly. 

1525.  The  cash-book  is  the  next  one  in  the  order  of  the  system,  and 
this  I  keep  by  single  entry,  or  single  money  columns.  In  this  book  every 
sum  is  entered  as  it  is  paid,  for  whatever  purpose,  taking  care  to  have  a 
receipt  for  the  smallest  sum  paid,  for  whatever  it  may  be.  This  is  abso- 
lutely necessary  in  the  case  of  the  forester,  as  he  must  of  course  render  a 
proper  account  of  his  employer's  money.  The  following  page  will  show 
my  mode  of  keeping  an  account  of  all  sums  paid  out : — 

1626.  John  Woodford,  in  \iccount  with  Lord  E d.  Cr. 

1860. 

May  8.  Paid  Robert  Manfred  for  scouring  drains  in  Stockston  Plan- 
tation, per  contract)  as  per  agreement  and  receipt,  .    £1  10     0 

Paid  James  Stracban  for  one  quarter  of  oats,  for  forest  horse, 

as  per  account,  .  .  .  •  .12     0 

Paid  Samuel  "Walker  for  paper,  note-books  for  foremen,  pens 

and  ink,  &c.,  for  the  forester's  office,  as  per  account,       •        13     6 

15.  Paid  as  travelling  expenses,  two  days  in  visiting  southern 
district  of  plantations,  .  .  .  •  .0150 

„  Paid  Bobert  Dickson  for  axes,  saws,  and  hammers  for  work- 
men on  western  district  of  plantations,  as  per  account,    .       4     8     6 

16.  Paid  John  Mathewson,  Carpenter,  Newlands,  for  a  new  cart 
for  forest  work,  as  per  account,  .  .  .       5  18     0 

„  „  Paid  Robert  Welbeck  for  erecting  a  new  tank  in  Bancroft 
Wood,  in  which  to  prepare  timber  for  fencing  purposes, 
as  per  account,  with  specification,  .  .  .460 

23.  Paid  as  travelling  expenses,  three  days  in  inspecting  opera- 
tions on  the  western  district  of  plantations,         .  .12     6 

26.  Paid  pay-list  of  day-labour  and  piece-work,  performed  in  the 
woods  and  plantations,  for  the  month  ended  on  the  26th 
instant,  as  per  pay-list,  ....   193  14     6 

Carry  forward,         .  .  .  ;£220     0     0 

1527.  From  the  foregoing  example  of  the  mode  of  keeping  the  cash-book, 
it  will  appear  a  simple  and  easy  matter  to  the  forester  thus  to  note  down. 


>>      n 


j>      » 


j» 


» 


91 


» 


» 
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as  he  pays  any  account,  the  particulars  of  it,  on  the  exact  date  of  the  trans- 
action ;  and  this  noting  down  of  the  sums  the  forester  may  have  occasion  to 
pay  is  so  easily  understood,  that  I  think  the  example  page,  which  is  sap- 
posed  to  contain  the  transactions  of  one  month  of  four  weeks,  is  sufficient, 
without  much  explanatory  comment 

1528.  For  the  information  of  young  men,  however,  who  may  not  have 
had  the  opportunity  of  much  school  education  on  the  subject  of  book- 
keeping, I  shall  make  a  few  general  remarks  in  explanation  of  the  items 
set  down  as  paid  in  the  cash-book.  The  first  of  these  is  £7^  10s.  for  scour- 
ing drains  in  Stockston  Plantation.  Now,  with  reference  to  this,  it  is  to  be 
clearly  understood  that  the  forester,  in  making  an  agreement  with  a  party 
for  the  performance  of  such  work,  should  have  a  written  statement  drawn 
out  setting  forth  the  nature  of  the  work,  and  how  it  is  to  be  done,  and  that 
this  agreement  should  be  signed  by  the  party  contracting  for  it.  This 
attended  to,  when  the  forester  pays  the  contractor,  he  should  take  a  proper 
receipt  from  him,  and  fold  this  up  along  with  the  agreement,  both  of  which 
should  be  properly  labelled  on  the  back,  or  outer  fold,  so  as  the  more 
readily  to  distinguish  them  at  a  glance  from  other  documents,  among  which 
they  may  happen  to  be  laid.  They  may  both  be  labelled  in  the  way  shown 
under : — 


AGREEMENT. 


ROBERT     MANFRED, 

for  Scouring  Drains, 

Stockston  Plantation, 

let  May  1860. 


RECEIPT. 


ROBERT    MANFRED, 
for  Scouring  Drains, 

Stockston  Plantation, 

£7,  lOs. 

8^  May  18G0. 


1529.  Having  settled  in  regard  to  the  agreement  for  the  scouring  of 
the  drains,  and  paid  for  the  work,  both  the  agreement  and  receipt  should 
be,  as  already  said,  tied  together,  and  laid  past  in  a  drawer,  which  should 
be  kept  exclusively  for  the  purpose  of  holding  such  documents.  The  advan- 
tages of  such  a  mode  of  arrangement  will  be  felt  by  the  forester  when,  at 
the  end  of  the  year,  he  comes  to  make  up  a  full  statement  of  his  accounts. 

1530.  The  same  mode  of  dealing  with  the  other  accounts  should  be 
maintained  throughout ;  and  the  forester  should  never  omit,  when  he  pays 
out  money  on  his  employer's  business,  to  procure  a  proper  receipt  for  it 
and  next  to  enter  the  sum  in  his  cash-book,  on  the  exact  day  on  whidi  it 
was  paid,  and  to  label  the  receipt,  or,  it  may  be,  account,  and  lay  it  past  in 
due  order  in  his  drawer. 

1531.  With  regard  to  the  forester's  own  expenses,  it  is  not  necessary  that 
he  should  show  a  receipt  for  every  small  sum  he  may  have  occasion  to  pay 


ADAPTED   TO   FOREST   OPERATIONS.  665 

out  while  traveUing  on  his  employer's  business.  It  will,  generally,  be 
enough  if  he  present  an  account  of  such  expenditure  at  the  end  of  a  month, 
or  at  the  end  of  a  year,  according  as  his  books  are  settled ;  but,  for  correct- 
ness, he  should  never  neglect  to  enter  in  his  cash-book  the  sums  for  travel- 
ling, as  they  are  paid. 

1532."  With  regard  to  the  account  entered  in  the  cash-book  for  day-labour 
and  piece-work,  amounting  to  <£^193,  14s.  6d.,  it  is  of  course  understood 
that  the  receipts  for  the  various  items  which  go  to  make  up  this  sum,  are 
shown  in  the  pay-list  itself,  and  therefore  reference  is  made  to  this  book  in 
the  cash-book,  where  the  receipts  of  the  parties  are  to  be  seen. 

1533.  In  the  same  way,  the  forester  will  enter  all  sums  he  pays  out 
during  the  year  in  the  cash-book;  and,  at  the  end  of  the  year,  when  the 
accounts  are  to  be  arranged  for  settlement,  they  will  fall  to  be  entered  in 
another  book,  a  copy  of  which  will  be  given  in  its  place. 

1534.  The  foregoing  copies  of  books  are,  I  think,  enough  for  all  pur- 
poses, in  reference  to  the  keeping  of  an  account  of  the  expenditure.  I  shall 
next  show  copies  of  my  mode  of  keeping  books  in  reference  to  the  income 
from  woods.  The  first  is  what  I  call  "  The  Private  Sales  Book,"  a  copy- 
sheet  of  which  is  given  on  the  next  page. 

1535.  The  example,  or  copy-sheet,  of  our  mode  of  keeping  an  account 
of  sales  by  private  contract,  is  given  under  paragraph  1538;  and  this 
embraces  all  sales  of  timber  for  which  ready  money  is  received.  A  book 
ruled  in  the  way  shown  is,  I  think,  the  most  suitable  of  any  form  for  regis- 
tering small  sales  as  they  occur  from  time  to  time,  and  for  which  the 
money  is  paid  at  once ;  as  in  such  cases  it  is  not  necessary  to  show  any- 
thing other  than  the  simple  nature  of  the  transaction,  without  reference  to 
anything  future  in  regard  to  it 

1536.  The  column  on  the  left-hand  side  of  the  form  is,  of  course,  for  the 
entering  of  the  dates  when  the  different  sales  are  made;  the  next  column 
is  for  the  nftmes  of  the  purchasers,  and  after  it  is  a  column  for  their  resi- 
dences. Next  in  succession  is  a  column  for  the  names  of  the  different 
plantations  from  which  the  tunber  was  sold,  and  following  this  is  another 
for  the  description  of  wood.  All  this,  I  think,  is  clearly  shown  on  the 
copy  itself. 

1537.  As  a  matter  of  convenience  for  entering  the  different  quantities  of 
wood  sold,  I  have  five  columns  divided  off  respectively  for  selling  quanti- 
ties : — 1,  per  ton ;  2,  per  hundred  trees ;  3,  per  dozen  trees ;  4,  per  tree ;  and, 
5,  per  foot.  This  arrangement  makes  the  different  matters  of  entry  more 
simple  than  could  otherwise  be  in  a  book  of  this  kind,  where  brevity,  com- 
bined with  explicitness,  is  very  desirable.  I  shall  just  describe  a  few  of  the 
entries  given  in  this  example. 
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1540.  The  first  entry  made  is  in  the  name  of  John  Boss,  residing  at 
Laggan,  who,  it  appears,  on  the  1st  of  May,  purchased  from  the  plantation 
of  Sluggan  small  oaks,  to  the  number  of  700  trees,  at  ^5  per  100,  amount- 
ing to  c£?35  in  alL  Passing  the  purchase  made  by  James  Grant,  on  the  3d 
of  May,  I  shall  refer  to  that  made  by  William  Urquhart,  of  Eden,  on  the 
4th.  From  the  account,  it  is  set  forth  that,  on  that  date,  he  had  purchased 
from  the  plantation  of  Bumside,  paling  rails,  to  the  amount  of  145  dozens 
of  trees,  at  3s.  per  dozen,  and  that  the  amount  of  his  purchase  is  £21,  15s. 
I  shall  only  refer  to  another  sale,  namely,  that  on  the  14th,  to  James  Calder, 
of  Damhead,  who,  it  seems,  bought  from  the  plantation  of  Eden,  burnwood 
to  the  extent  of  50  tons.  This,  it  will  appear,  had  been  sold  to  him  at  15s. 
per  ton,  and  that  he  had  paid  for  it  on  the  same  date  he  made  his  purchase 
the  price  named — viz.,  £37,  10s.  in  alL 

1541.  In  entering  such  sales,  they  can  be  carried  forward  from  page  to 
page,  to  any  desired  extent.  I  have  only  shown  a  few,  simply  to  illustrate 
my  mode  of  keeping  an  account  of  such  transactions.  This  may  be  one 
week's  or  one  month's  transactions;  but  I  have  supposed  it  to  be  one 
month's. 

1542.  One  great  advantage  resulting  from  this  mode  of  keeping  an 
account  of  wood  sales  is  its  simplicity  and  its  correctness ;  and,  not  the 
least,  its  pointing  out  at  a  glance  from  what  plantation  each  sale  was  made. 
The  latter  is  a  very  great  advantage  when  correct  accounts  of  the  produce 
from  each  plantation  is  an  object,  and  it  ought  always  to  be  one  in  every 
well-regulated  establishment,  as  without  such  information  the  management 
of  woods  can  never  be  clearly  defined  as  to  income  and  expenditure.  In 
short,  it  is,  in  my  opinion,  of  the  greatest  importance  to  be  able  to  ascertain, 
at  any  time,  what  value  of  produce  has  been  taken  from  a  given  plantation, 
as  without  this  no  proprietor  can  say  whether  such  and  such  a  plantation 
has  paid  him  better  than  such  another,  or  whether  it  has  paid  him  at  alL 

1543.  In  paragraph  1539  of  the  same  copy  is  also  shown  an  account  of 
payments  made  during  the  month  by  purcliasers  who  had  bought  timber  on 
credit, — that  is,  this  class  of  purchasers  had  bought  produce  from  the  woods 
on  the  understanding  that  they  were  to  have  a  certain  time  allowed  them 
to  make  payment,  and  that  they  were  to  do  so  as  they  found  it  convenient, 
within  a  reasonable  time.  Sales  of  this  description  are  entered  into  another 
book,  kept  specially  for  the  purpose,  which  is  called  the  "  Ledger."  Before 
describing  the  nature  of  the  entries  made  under  paragraph  1539,  I  shall 
give  a  copy  of  the  mode  of  keeping  the  account  of  such  credit  sales  in  the 
ledger.    A  copy  of  this  book  follows : — 
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1549.  From  the  examples  shown  in  regard  to  the  ledger,  it  is  set  forth 
that  five  different  persons  have  opened  accounts  with  the  forester  in  the 
month  of  May,  for  purchases  of  timber  made  by  them  respectively  on 
credit — viz.,  John  Gordon,  at  paragraph  1544 ;  Alexander  M'Gregor,  at 
paragraph  1545  ;  William  Nisbet,  at  paragraph  1546  ;  John  Klaxwell,  at 
paragraph  1547 ;  and  Peter  Grant,  at  paragraph  1548. 

1550.  From  paragraph  1545,  it  appears  that  John  Gordon,  on  the 
4th  of  May,  purchased  from  the  Clury  Plantation  370  trees,  at  9a.  eadi, 
amounting  to  «£^166,  10s. ;  that,  at  the  same  time,  he  purchased  also,  from 
the  Lait  Plantation,  280  larch  trees,  at  15s.  each,  amounting  to  i?210; 
and  that  on  the  17th,  he  purchased  again,  from  the  Clury  Wood,  1 1 60  feet 
Scots  pine,  at  9d.  per  foot,  amounting  to  <f  43,  10s.  These  entries  of  sale, 
it  is  to  be  observed,  are  all  entered  on  the  left-hand,  or  debtor,  page  of  xbe 
book,  and  regularly  according  to  their  dates.  On  the  contra,  or  right-hand, 
page  of  the  book,  however,  it  will  be  observed  that  this  John  Gordon,  on 
the  day  that  he  made  his  last  purchase  in  Clury  Plantation — on  the  17th 
— ^had  paid  to  the  forester  £loO,  This  sum,  then,  is  entered  on  the  right- 
hand  page  under  date  the  17th  May,  and  on  this  side  all  sums  are  entered 
as  they  are  paid. 

1551.  The  nature  of  this  book,  then,  called  the  ledger,  is  simply  that 
the  sales  made  are  entered  on  the  left-hand  page  of  the  book,  and  the  pay- 
ments, as  they  are  made,  are  entered  on.  the  opposite  page,  when,  at  any 
time,  it  can  be  seen  at  a  glance  what  sums  are  due  and  what  paid ;  and  of 
course  when  the  sums  on  both  sides  are  equal,  the  account  is  said  to  be 
balanced  or  settled. 

1552.  In  the  same  way  as  has  been  described  imder  paragraphs  1550 
and  1551,  aU  the  accounts  in  the  following  pages  of  the  copy  of  the  ledger 
are  entered  and  dealt  with,  and  in  a  book  of  this  kind  there  may  be  any 
number  of  purchasers  entered  for  transactions,  according  to  the  extent  of 
the  sales  made,  on  the  principle  of  credit  accounts,  observing  to  give  each 
purchaser  a  double  page  for  his  account.  In  making  such  sales,  however, 
the  forester  requires  to  be  very  careful  as  to  whom  he  deals  with,  as  if  they 
do  not  happen  to  be  good  men,  from  having  no  hold  upon  them  beyond 
the  timber  lying  in  the  plantations,  he  might  incur  heavy  losses  to  his  em- 
ployer ;  this,  therefore,  ought  to  be  kept  specially  in  view  in  canying  on 
such  transactions. 

1553.  I  shall  now  refer  to  the  account  given  under  paragraph  1539, 
which  we  could  not  well  have  attended  to  till  now,  and  which  is  set  down 
under  the  private  sales  as  payments  on  credit  accounts  in  ledger.  In 
looking  over  this  statement,  then,  it  appears,  first,  that  on  the  17th  of 
May,  John  Gordon,  of  MiltowU;  had  paid  cash,  as  per  credit  account  in 
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ledger,  foKo  (leaf  or  page)  1,  <^150.  Now,  by  taking  up  the  copy  given  of 
the  ledger,  and  examining  John  Gordon's  account,  given  at  page  1  of  the 
ledger,  this  will  be  seen  to  correspond  with  the  transaction  as  it  took  place, 
for  at  page  1  of  the  ledger,  £150  is  entered,  on  the  right-hand  side  of  the 
page,  to  the  credit  of  John  Gordon.  Next,  from  the  statement  under  para- 
graph 1539,  it  appears  that  Alexander  M'Gregor  had  paid,  on  the  23d  of 
May,  cash  to  the  amount  of  £68,  and  for  the  particulars  of  the  transaction, 
the  statement  refers  to  the  ledger  at  page  or  folio  2.  Looking  up  for  this 
in  the  ledger,  then,  at  page  2,  it  is  seen  that  this  eicactly  corresponds  with 
the  transaction,  for  £68  is  entered  to  the  credit  of  A.  M'Gregor  in  the 
account  opened  up  with  him  at  page  2.  Again,  it  next  appears,  that  on 
the  26th  May,  John  Nisbet  had  made  a  payment  of  .£^120 ;  this  is  referred 
to  the  3d  page  of  the  ledger,  where  the  transactions  in  reference  to  this 
person  are  fully  particularised  on  the  left-hand  page,  and  on  the  right  it  is 
shown  that  on  the  26th  of  May  he  paid  in  the  sum  stated,  and  this  he  is 
given  credit  for  in  the  usual  way. 

1554.  The  payments  made  from  these  three  men  are  aU  set  down  under 
paragraph  1539,  and  amount  in  all  to  <f  338,  which  is  set  down  in  the 
coliunns  for  the  total  receipts  of  the  month,  and  under  the  totals  received 
from  the  ready-money  sales,  and  thus  it  is  brought  out  that  the  amount 
received  for  timber,  by  sales  by  private  contract,  during  the  month  of  May, 
is  in  all  i?675,  19s.  lOd.,  all  the  particulars  in  regard  to  which  sales  are 
seen  in  the  ready-money  transactions  under  paragraph  1 538,  and  in  the 
ledger  where  the  credit  sales  are  particularised  at  the  pages  of  this  book 
referred  to  under  paragraph  1539. 

1555.  This  is  all  so  plain  that  I  think  little  further  comment  is  required 
on  the  subject.  I  must  remark,  however,  that  the  parties  whose  transac- 
tions are  particularised  under  paragraphs  1547  and  1548  of  the  ledger,  or 
on  the  4th  and  5th  pages  of  that  book,  are  represented  as  having  made  no 
payments  in  the  month  of  May.  This  of  course  is  known  by  no  sums 
being  entered  to  their  credit  on  the  right  hand  pages  of  their  accounts ;  so 
that  all  the  timber  they  have  bought  is  supposed  to  be  still  due. 

1556.  We  now  come  to  take  up  the  subject  of  registering  the  transac- 
tions of  sales  of  timber  by  public  auction,  which,  generally  speaking,  are  more 
complicated  than  those  by  private  contract,  inasmuch  as  the  transactions 
are  generally  more  extensive  than  private  ones  are,  and  also  as  they  are  to 
be  guided  by  a  class  of  rules  understood  to  be  previously  laid  down  to  be 
attended  to  by  the  seller  on  the  one  part  and  by  the  buyer  on  the  other. 

1557.  For  the  sake  of  illustrating  how  public  sales  of  timber  should  be 
registered  in  a  book,  I  shall  suppose  that  we  have  to  dispose  of  the  larch 
and  pine  trees  referred  to  in  the  statement  given  in  regard  to  the  estimate 
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of  the  probable  income  under  paragraph  1492.  By  referring  to  that  para- 
graph, it  will  be  observed  that  we  proposed  there  should  be  sold,  from  tke 
Hill  of  Bands,  by  public  auction,  10,000  larch  trees,  and  we  supposed  that 
they  would  amount  in  value  to  10s.  each,  or  <£5000  in  all.  We  also  proposed 
that  there  should  be  12,000  Scots  pine  trees  sold  from  the  plantation  of 
Qory,  and  that  they  should  bring  6s.  each,  or  <£^3600  in  all.  The  oak  timber 
referred  to  in  the  paragraph  under  notice  we  shaU  take  no  account  of  ai 
present,  as  it  is  to  be  understood  that  it  cannot  be  had  stripped  and  in 
readiness  for  sale  so  early  as  the  month  of  May,  when  that  sale  of  pine  and 
larch  is  supposed  to  take  place. 

1558.  Preparatory  to  this  sale,  then,  the  quantity  of  trees  stated  should 
be  properly  divided  into  lots,  ef  various  numbers,  to  suit  the  views  of  small 
and  large  purchasers,  and  to  induce  competition  so  as  to  realise  the  hi^est 
possible  price  for  each  lot,  and  for  the  whole. 

1559.  I  shall  now  suppose  that  this  has  been  done,  and  that  the  10,000 
larch  trees  to  be  sold  have  been  properly  marked  and  arranged  for  sale; 
and  that  they  are  subdived  into  10  different  lots,  varying  &om  250  to  3000 
trees ;  and  that  the  12,000  Scots  pines  have  been  dealt  with  in  a  shnilar 
manner,  and  subdivided  into  17  different  lots,  varying  from  250  to  2000 
trees  each  ;  making  in  all  27  lots  to  be  disposed  of.  These  arrangements 
all  made,  and  the  timber  sold,  say  on  the  4th  day  of  May,  we  should  enter 
the  different  lots,  and  the  whole  of  the  money  transactions  in  regard  to 
them,  in  a  book  for  the  purpose,  as  shown  in  the  next  page,  and  which  is 
in  every  respect  a  copy  of  the  way  I  keep  my  own  books  for  the  roistering 
of  similar  transactions. 
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1561.  This,  then,  is  the  form  of  book  in  which  I  register  all  our  sales  of 
timber  by  public  auction ;  I  have  adopted  it  for  a  number  of  years^  and 
have  found  it  to  answer  all  purposes  admirably.  The  headings  point  ont 
the  different  branches  into  which  it  is  divided,  so  that  little  description  is 
required  in  explanation.  I  shall,  howeyer,  make  a  few  remarks  to  show 
the  way  of  going  to  work  in  putting  down  the  particulars  of  a  sale. 

1562.  The  1st  column,  as  indicated  by  the  heading,  is  for  entering  the 
names  of  the  plantations  in  which  the  timber  is  sold  ;  and  the  2d,  the  date 
on  which  the  sale  took  place.  Here,  then,  from  the  reading  of  the  first 
line,  we  find  that  the  sale  took  place  in  the  plantation  called  the  Hill  of 
Bands,  and  on  the  Ith  day  of  May.  The  3d  column  indicates  the  numbers 
of  the  respective  lots  sold  ;  the  4th,  the  kind  of  trees  the  lots  consisted  of; 
and  the  5th,  the  number  of  trees  in  each  lot  respectively ;  so  that  in  con- 
tinuing the  reading  of  the  first  line,  we  see  that  the  first  lot  consisted  of 
larch  to  the  extent  of  3000.     The  6th  column  indicates  that  this  lot  was 

sold  to  John  Ream,  and  the  7th  that  his  residence  is  at  E d ;  the  8tli, 

that  the  timber  is  sold  per  lot,  without  reference  to  any  other  specified 
quantity  or  mode  of  measurement ;  the  9th,  that  the  entire  value  of  the 
1st  lot,  as  purchased  by  him,  is  <f  1700.    The  first  line  finishes  at  this  point 
because  the  same  John  Eeam  has  bought  also  lot  2,  which  consists  of  500 
larch  trees,  sold  to  him  at  the  price  of  <f  260.     These  two  sums;  then, 
«£^1700  for  lot  1,  and  .£^260  for  lot  2,  make  i?1960  as  the  total  amount  of 
this  person's  purchase,  and  this  is  therefore  set  down  in  the  10th  column, 
which   is  adapted  by  its  heading  for  this  purposa      Passing  the  11th 
column,  which  is  set  apart  for  entering  any  discounts  that  may  be  allowed, 
we  read  in  the  12th  and  13th  columns  that  on  the  4th  day  of  ^lay,  the 
day  on  which  the  timber  is  supposed  to  have  been  sold,  John  Beam  paid, 
as  the  fourth  part  of  the  price  of  his  purchases,  dP490,  in  conformity  with 
the  conditions  of  the  sale.     Next,  from  column  14th,  we  see  at  a  glance 
that  this  purchaser  is  due  after  the  sale,  and  after  he  has  made  his  first 
part  payment,  ^1470,  which  constitutes  exactly  three-fouiths  of  the  price 
of  his  purchases.    Columns  15  and  16  are  for  use  when  further  payments 
come  to  be  made,  and  therefore,  in  the  mean  time,  are  left  blank  till  fnU 
payments  are  made.    But  from  the  17th  column  we  see  that  John  Beam 
settled  for  the  balance  due  by  him,  by  granting  his  bills  for  payment  at 
four  and  eight  months  after  the  date  of  the  sale,  and  so  on  with  all  the 
other  lots  as  they  are  shown  imder  the  names  of  the  different  purchasers 
respectively.     From  this  tabular  statement,  therefore,  a  most  complete 
account  is  given  of  each  of  the  lots  sold,  in  a  clear,  distinct,  and  satisfiictoiy 
manner  for  after  reference. 

1563.  I  know  of  no  system  of  book-keeping  which  is  so  well  adapted  to 
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answer  the  purpose  of  sales  by  public  auction  as  that  given  in  the  foregoing 
form,  as  it  is  simple  and  clear,  as  well  as  concise,  and  therefore  taking  up 
little  space  in  a  book 

1564.  It  is  to  be  observed,  under  the  3d  column,  that  the  larch  timber 
is  embraced  in  the  first  10  lots,  and  was  therefore  first  sold ;  that  the 
Scots  pine  timber  commences  at  lot  11,  and  is  embraced  in  the  following 
lots  to  27 ;  and  the  number  of  larch  trees  (10,000),  it  will  be  observed,  cor- 
responds with  the  number  stated  in  the  estimate  of  proposed  income 
stated  under  paragraph  1492  as  proposed  to  be  sold,  and  the  number  of 
Scots  pine  (12,000)  also  corresponds  with  the  number  mentioned  in  that 
statement.  But  on  comparing  the  result  of  the  sale  with  the  sums  stated 
as  the  value  of  the  trees  respectively  in  the  estimate  of  proposed  income,  it 
wUl  be  found  that  there  is  a  considerable  difference. 

1565.  Under  paragraph  1492,  it  is  set  forth  in  reference  to  the  income 
expected  from  the  10,000  larch  trees,  that  their  value  might  probably  be 
£5000,  and  in  reference  to  the  12,000  Scots  pine  trees,  that  their  value 
might  probably  be  £3600  ;  while  the  result  of  the  sale,  in  the  10th  column, 
shows  £5480  for  the  larch,  and  for  the  Scots  pine  £3799,  thus  making,  as 
the  sura  realised  in  all,  £9279 — instead  of  £8600,  as  was  expected,  or 
£679  more  than  the  estimated  value.  Such  a  result  as  this  indicates 
often  takes  place  at  public  sales,  as,  however  judiciously  any  forester  may 
value  his  wood,  it  may  bring  more  or  less,  according  to  the  demand  for 
the  sort  of  timber  at  the  time  of  sale. 

1566.  Having  made  the  foregoing  remarks  in  explanation  of  the  form  of 
book  for  public  sales  of  timber,  I  do  not  think  it  necessary  to  make  any 
further  remarks  on  the  subject,  but  request  the  young  forester  to  consider 
and  study,  very  carefully,  the  character  of  the  different  books  I  have  given 
copies  of,  for  all  the  purposes  of  expenditure  and  income.  Unless  he  do 
this,  and  get  a  clear  view  of  the  whole  subjects  the  copies  are  meant  to 
present  to  him,  he  wilF  never  be  able  to  keep  correct  accounts,  whether  of 
expenses  for  work  performed  or  of  income  from  produce  sold.  The  fore- 
going copies  of  books  are  all  absolutely  necessary  for  every  forester  to  keep, 
in  order  to  be  able  to  lay  before  his  employer  a  sensible  and  intelligent 
statement  at  the  end  of  the  year,  of  all  the  transactions  and  works  he  has 
had  performed,  and  of  all  the  produce  he  has  sold.  Without  some  such  sys- 
tem, the  business  under  his  charge  must  eventually  run  into  confusion. 

1567.  The  books  I  have  given  copies  of,  and  described,  are  as  follows  : — 

1st,  Estimate  of  thb  Probable  Income  from,  and  Expenditure  on,  the 
Woods  and  Plantations  on  the  Estate  of  (supposed  to  be)  Lynmorb,  for 
the  Year  from  30th  April  1860  to  1st  Mat  1861.  This  book  may 
be  of  any  convenient  size  to  suit  the  extent  of  business  likely  to  be  per- 
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formed,  and  ought  at  least  to  contain  so  many  pages  as  to  admit  of  its  hold- 
ing transactions  for  a  considerable  number  of  years,  and  it  may  be  had  to 
order,  from  any  stationer  in  a  large  town,  ruled  as  shown  in  the  copy,  bound 
and  ready  for  use  ;  of  course,  in  the  forester  ordering  such  a  book  from  a 
stationer,  he  will  require  to  give  him  a  specimen  copy  to  guide  him  in  the 
ruling  of  it.  The  principal  headings  may  be  all  printed,  which  will  give 
the  book  a  neater  and  more  business  character. 

2d,  The  Dat-Labour  Book  (copy  shown  from  paragraph  1500  for  the  first  four 
weeks  of  the  supposed  year).  This  book  should  be  made  to  contun  the 
labour  transactions  of  one   year,  and  should  be  labelled  outside,    Dat- 

Labour  Book,  for  the  Woods  and  Plantations  on  the  Estate  of , 

FOR  THE  TEAR .    Such  a  book  may  also  be  had  from  any  stationer,  by 

giving  him  a  copy  to  rule  from  ;  and  all  the  headings  should  be  printed, 
which  will  be  a  saving  of  time  to  the  forester,  and  be  the  means  of  prevent- 
ing mistakes. 

3d,  Account  of  Dat-Labour  and  Piece-Work  performed  in  thb  Woods 
AND  Plantations,  &c.,  as  shown  under  paragraphs  1513  and  1514.  Ths 
book  should  also  be  made  to  hold  the  transactions  of  oue  year,  and,  as  in 
the  case  of  the  Day-Labour  Book,  should  be  labelled  outside  ;  when,  at  the 
end  of  the  year,  both  can  be  laid  past  as  documents  together,  for  the  same 
year. 

4th,  The  Cash  Book,  as  shown  under  paragraph  1526.  This  one  may  be  of 
any  convenient  size  to  suit  the  transactions  of  the  estate,  and  is  most  con- 
venient when  so  large  as  to  hold  the  transactions  of  a  considerable  number 
of  years. 

The  four  foregoing  books  are  all  that  are  necessary  in  connection  with  the 
labour  department  of  the  woods,  as  there  cannot  possibly  take  place  any 
description  of  labour  which  may  not  be  properly  detailed  in  them,  and 
attested  by  the  parties  performing  it  With  these  general  remarks  on  them, 
I  shall  proceed  to  give  a  similar  short  sketch  in  reference  to  the  books  for  In- 
come, copies  of  which  have  been  described  in  their  respective  places : — 

5th,  Account  of  Sales  of  Thiber  bt  Private  Contract,  as  shown  under 
paragraphs  1538  and  1539.  This  description  of  book  may  be  made  either 
of  dimensions  sufficient  to  hold  the  sales  of  one  year  only,  or  those  of 
several  years,  according  to  the  business  habits  of  the  proprietor.  We  our- 
selves have  ours  of  so  many  pages  as  to  hold  the  sales  of  several  yean,  and 
this,  I  think,  is  the  most  convenient  way. 

Cth,  The  Ledger,  as  shown  from  paragraph  1544  to  1548.  This  is  a  book 
which  requires  to  be  generally  pretty  large,  in  order  to  admit  of  a  few 
pages  being  set  aside  for  each  purchaser  ;  and  it  should  also  be  provided 
with  an  alphabetical  index  at  the  beginning,  by  which  to  find  ont  the 
names  of  the  parties  to  whom  the  wood  is  sold.  This  is  of  course  managed 
by  the  parties'  names  being  registered  on  the  index,  according  to  the  first 
letter  of  their  names  ;  and  where  the  parties'  names  are  registered  in  the 
index,  reference  is  made  to  the  page  of  the  book  where  their  particular 
transactions  are  detailed. 

7th,  Account  of  Sales  of  Timber  bt  Public  Auction,  &a  This  description 
of  book  is  a  very  important  one  on  most  wooded  estates,  and,  therefore,  it 
should  be  made  of  a  pretty  large  size,  and  sufficient  to  hold  the 
tions  of  several  yeara 
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1. 

Name  of  District  ftom  which 
sold. 


f> 


I) 


Slbggan  and  Eden, 


G. 
2tual  and  Estimated  Income. 


Hill  of  Bands, 
Gorry  Plantation^  . 

Adam's  Wood, 

Burnaide,  Woodhead, 
Olury,  Laggan,  and 
Lait,   .... 

Bettie,  Sluggan,  and 
Eden, 

Damhead  and  Strawn 
Plantationa, 

Adam's  Wood, 


3. 

Sums  under 
Estimate. 


s.    d. 


4. 

Sums  over 
Estimate. 


£       s.    d. 

480     0     0 
199     0     0 


250     0     0 


124  15     6 


I     45  11    0 
!     15    9    8 


234  15    0 
59  15    0 


120  15    0 


Value  of 


fi. 

Difference  be- 
twixt actual 
and  estimated. 

£      s.    d. 


Remarkn. 


Name  of  Plantation  in  yi 


Thortown  Bridge, 

Do.        do. 

Do.        do. 

Do.        do. 
Braidwood  Hill,     . 

Do,        do. 


Westergates, 


«        . 


£234,  15s.,  included  in 
private  sales. 


This  fliuu,  although  real- 
ised fh)ia  private 
sales,  was  estimated 
on  public-  sales  &om 
Adam's  Wt)od. 

Tlie  weight  of  bark  actu- 
ally got  f^um  thebs 
woods  is  13  tons 
under  that  estimated 
for,  and  the  price  per 
ton  is  also  lus.  under 
that  (.'.•itimatcd  for. 


!  401,000  Scots  pine  were 
used  in  the  Tliortown 
Bridge  enclosure,  os 
per  statement  of  ex- 
penditure on  plant- 
ing. 


76G     9  10 


Over. 
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on  the  Estate  of  Lynmore,/rom  the  dOth  April  1860  to  Ist  May  1861. 


Cr. 


Comparison  of  Actual  and  Estimated  Expenditure. 


Estimated 
Expenditure. 

Suras  under 
Estimate. 

Bums  over 
Estimate. 

Difference  betwixt 
Actual  and 
Estimated. 

£    a.    d. 

£    8.    d. 

£    B.    d. 

£    B.    d. 

8     0     0 

3     4    8 

m 

6     2     6 

Kot  eitimited 

for. 
Over. 

8     0     0 

2  17  10 

4    0    0 

•                         « 

0    8    4 

1  15    0 

0    18 

0  15    0 

.  22  10     0 

>                         * 

-     1     5    0 

22  10     0 

2  10    0 

0  10     0 

10     0 

0    18 

0  15     0 

0    5    0 

3     2     6 

0  12     6 

25     0     0 

2  10    0 

6     0     0 

0    4    0 

• 

!        87  17    6 

» 

2    2    8 

Over. 

25    1     0 

6    5    0 

. 

8     0    0 

13    0 

.600 

. 

2     1    i) 

1 

7     0.0 

0  11    JS 

5    0    0 

• 

1  15    0 

51     1.0 

k 

2  19  10 

Under. 

25    0    0 

5  15    6 

8     0    0 

7  11  10 

35    0     0 

7  14    6 

^                        ^ 

4     0     0 

6  17    0 

10    0    0 

2  19    0 

8    0    0 

or  17    6 

25    0    0 

1  10    0 

30    0     0 

. 

3     0    0 

18    6 

15    0    0 

2    5    0 

10    0    0 

5  12    7 

5    0    0 

1     5    6 

10    0    0 

0    2    6 

80    0    0 

7    8    7 

{       268    0    0 

28  19    0 

Over. 

3761     4  10 

8    5    1 

Under. 
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1568.  All  the  seven  books  referred  to  should  be  well  bound,  and  never 
slimly  in  paper  boards,  as  when  they  are  so,  from  the  great  amount  of 
handling  they  must  necessarily  get,  they  soon  become  shabby-looking,  and, 
in  fact,  are  apt  to  get  torn,  so  that  it  is  always  a  matter  of  economy  to  have 
all  such  account-books  bound  in  leather. 

1569.  Although  the  seven  foregoing  books  are  sufficient  for  all  purposes 
of  keeping  accounts,  in  regard  to  the  expenditure  and  income  of  woodlands, 
still,  the  book-keeping  of  the  forester  could  not  be  said  to  be  complete  with 
them  alone,  inasmuch  as,  at  the  end  of  each  year,  he  must  render  to  his 
employer  a  correct  and  formal  accoimt  of  all  the  transactions  he  has  per- 
formed during  the  year  past.  For  this  purpose  we  have  in  use  other 
two  books;  one  called  ''  Comparative  Statement  as  to  Estimated  and  Actual 
Income  and  Expenditure,'^  and  another  called  *'  Statement  of  Income  and 
Expenditure."    A  copy  of  the  former  is  annexed. 

1571.  We  shall  now  take  a  glance  at  the  foregoing  statement,  with  the 
view  of  giving  a  short  explanation  of  what  it  is  meant  to  represent,  and  show 
the  use  of  keeping  such  a  book.  The  object  of  it  is  to  embrace,  in  one 
comprehensive  statement,  the  transactions  of  each  year,  after  they  have  been 
all  performed  in  accordance  with  the  scheme  supposed  to  be  drawn  up  at 
the  beginning  of  the  year,  in  the  way  shown  in  the  statement  caUed  the 
"  Estimate  of  the  Probable  Income  and  Expenditure,  &c.,"  a  copy  of  which 
has  been  given  as  the  first  book  in  this  system  of  book-keeping.  But  it  is 
designed  not  only  to  embrace  all  the  transactions  of  the  year,  but  also  to  com- 
pare the  sums  actually  received  and  expended  on  each  branch  at  the  end  of 
the  year  with  those  that  were  estimated  as  probable  at  the  beginning. 

1572.  Taking  a  glance  at  the  debtor  or  income  side  of  the  statement  just 
given,  we  see  that  the  first  column  indicates  the  different  woods  from  which 
produce  was  sold,  and  the  second  column,  the  description  of  produce.  The 
third  column  indicates  the  quantities  of  trees  sold  by  public  auction,  and  the 
sums  actually  realised  for  each  sort  and  quantity,  and  this  of  course  should 
correspond  with  the  results  stated  in  the  public  sales  book.  The  fourth 
column,  again,  indicates  the  quantities  sold  by  private  contract,  and  the  sums 
actually  realised  for  each  sort  and  quantity.  This  of  course  shoidd  corre- 
spond with  the  details  and  results  of  the  private  sales  book,  and  with  those 
detailed  in  the  sales  entered  in  the  ledger.  The  fifth  column  shows  the 
entire  quantities  sold,  and  the  whole  of  the  money  realised  for  them,  and 
into  this  column  is  entered  the  value  of  all  plants  that  have  been  removed 
from  the  nursery  to  the  enclosures. 

1573.  Under  the  great  column.  No.  6,  the  comparison  betwixt  the  actual 
and  estimated  income  is  shown,  and  the  difference  betwixt  them  respec- 
tively.   Thus,  in  the  first  column  under  No.  6,  it  is  shown  that  the  sum 

2  u 
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actually  received  for  the  10,000  larch  trees  sold  from  the  Hill  of  Bands,  is 
£5480,  in  the  second,  that  £5000  only  was  estimated  as  their  value,  and 
from  the  fourth,  that  they  realised  £480  over  their  estimated  value ;  and 
so  on  with  the  other  items  detailed. 

1574.  The  result  of  the  debtor  side  of  this  statement  is,  that  it  is  seen  at 
a  glance  under  column  third,  that  £9654  was  realised  during  the  year  &om 
public  sales,  and  under  column  fourth,  £2427,  9s.  lOd  from  private  salea 
But  besides  this,  it  is  shown  under  1  of  column  six,  that  £12,525, 11a.  lOd 
was  realised  as  the  whole  value  of  produce,  of  all  sorts,  during  the  year,  and 
under  2  of  column  six,  that  only  £11,850,  2s.  was  expected  to  be  realised ; 
while,  under  5  of  column  six,  it  is  brought  out  that  £766,  9sw  lOd.  has 
been  realised  over  and  above  what  was  expected  at  the  beginning  of  the  year, 
and  as  stated  in  the  estimate  of  probable  income  and  expenditure  for  the 
year. 

1575.  On  the  creditor  or  expenditure  side  of  the  statement,  the  same 
mode  of  comparison  is  followed  in  regard  to  the  sums  under  the  different 
branches  there  set  forth  ;  and  as  I  have  said  so  much  in  explanation  of  the 
income  side,  I  think  it  unnecessary  to  enlarge  in  reference  to  the  expenditure, 
as  the  different  headings  speak  for  themselves.  I  may,  however,  just  make 
a  short  reference  to  one  or  two  of  the  branches. 

1576.  Under  the  head  "  salaries  and  allowances,"  it  will  be  seen  that  the 
actual  expenditure  at  the  end  of  the  year  was  exactly  the  same  as  that 
estimated  for  at  the  beginning  of  it. 

1577.  Under  the*  head  *'  fencing,"  it  is  brought  out  that  the  paling  whidi 
was  erected  on  Braidwood  Hill  enclosure  cost  £6,  Os.  5d.  more  than  was 
estimated  for ;  that  the  stone  dyke  erected  on  Thorton  Bridge  enclosure  cost 
^51,  6s.  3d.  less  than  estimated ;  that  the  general  repairs  of  fences  co^ 
<£*20,  6s.  8d.  less  than  estimated ;  that  the  repairs  of  gates  cost  £4,  17s. 
more  than  estimated;  and  that,  on  the  whole,  the  fencing  cost  JP60, 
16a  6d.  less  than  was  expected  at  the  beginning  of  the  year. 

1578.  That  some  difference,  less  or  more,  will  occur  in  all  such  estimates^ 
must  be  expected  by  eveiy  judicious  man,  as  it  is  not  in  the  nature  of 
things  that,  at  the  beginning  of  the  year,  when  the  works  are  merely  in  ccm- 
templation,  the  forester  should  know  the  exact  sum  that  each  is  to  cost.  It 
is,  therefore,  not  to  be  attributed  to  want  of  judgment  in  the  forester,  al- 
though he  should  be  even  15  per  cent  from  the  estimate  on  some  particular 
works,  if,  on  the  whole,  he  come  near  to  the  truth. 

1579.  Having  made  the  foregoing  remarks  in  reference  to  this  statement, 
I  shall  now  conclude  by  pointing  out,  that  the  result  of  the  comparison  of 
the  actual  and  estimated  expenditure,  as  set  forth  in  reference  to  all  the 
different  branches,  is,  that  while  £3761,  4a  lOd.  was  allowed  for  them  all. 
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at  the  beginning  of  the  year  (see  details  under  paragraph  1 492),  they  cost 
in  all  only  £37o2, 19s.  9d.,  or  £8,  5s.  Id.  less  than  was  expected. 

1580.  The  advantages  of  keeping  a  book  in  which  to  register  such  a  com- 
parative statement  in  reference  to  each  year's  transactions,  must  appear 
evident  to  every  one  who  has  at  all  paid  attention  to  the  keeping  of  correct 
accounts  of  estate  management.  No  proprietor  ought  to  be  without  such  a 
sta,tement  from  his  forester  at  the  end  of  each  year's  transactions,  as  he  can 
see  at  a  glance  from  it  whether  his  forester  has  realised  the  income  he  ex- 
pected, and  whether  he  has  carried'  out  the  works  he  proposed  at  such  a 
cost  as  he  anticipated ;  and  from  having  such,  he  can  always  look  back 
upon  it  as  a  guide  to  himself  in  proposing  such  works  for  the  future.  But 
besides,  the  keeping  of  such  a  book  as  has  been  here  exemplified,  will  com- 
pel the  forester  himself  to  act  with  judgment  in  aU  he  undertakes,  well 
knowing  that  his  employer  will  call  him  to  account  for  any  very  great 
difference  that  may  arise,  whether  in  reference  to  income  or  expenditure. 
The  next  book,  and  the  last  one  I  have  to  refer  to,  is  that  which  shows 
the  actual  state  of  income  and  expenditure  for  the  year.  A  specimen  of 
this,  grounded  on  the  copies  of  books  and  statements  already  given,  will  be 
found  on  next  page. 

1582.  Under  paragraph  1581  of  the  statement  just  given,  the  sum 
of  £12,209,  9s.  lOd.  is  brought  out  as  the  gross  amount  which  the  forester 
is  supposed  to  have  received  during  the  year,  and  for  this  amount,  there- 
fore, he  has  to  account  to  his  employer.  I  ought  to  remark  here,  however, 
that  this  amount  of  income  is  less  than  that  stated  in  the  comparative  state- 
ment (under  paragraph  1570),  by  £316,  2s.  The  reason  of  this  is,  that  in 
the  comparative  statement,  the  latter  sum  is  entered  in  the  actual  income 
as  the  value  of  plants  supplied  to  the  enclosures  fi^m  the  nursery.  This 
amount,  it  must  be  kept  in  view,  however,  was  not  received  by  the  forester, 
but  was  merely  stated  in  the  comparative  statement,  to  show  the  real  value 
of  the  plants  reared  in  the  nursery,  and  planted  out  by  him.  But,  deduct- 
ing this  sum  of  £316,  2s.  from  the  gross  income  of  £12,525,  lis.  lOd., 
stated  as  the  gross  income  under  paragraph  1570,  we  have  exactly 
£12,209,  9s.  lOd.  as  the  real  or  actual  income  for  which  the  forester  is 
supposed  to  have  to  account,  and  this  corresponds  with  the  income  stated 
under  paragraph  1581. 

1583.  On  the  creditor  side  of  the  statement,  the  different  accounts  are 
branched,  according  to  the  work  they  have  been  paid  for ;  and  of  course, 
the  amount  of  all  the  vouchers  for  the  different  branches  of  accounts  must 
correspond  with  the  total  of  the  sums  paid  out  by  the  forester  for  the 
year,  and  as  entered  in  his  cash-book. 
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Eeoeift  and  Ezpenditube,  Jram  the 
To  Receipt — 
Sales  of  Produce  by  Public  Auction. 

From  sales  of  larch  and  pine  timber,  in  the  plan- 
tations of  Gorry  and  Hill  of  Bands,  on  the  4th 
May  1860,  as  per  public  sales  book,  .        .    £9279    0    0 

From  sales  of  oak  timber  in  Adam's  Wood,  on  the 

24th  August  1860,  as  per  public  sales  book,      .        375    0    0 

jg9654    0    0 

SdU  of  Produce  by  Private  Contractj 

As  per  private  sales  book, 2427    9  10 

' 2427    9  10 

Bent  of  saw-mills,  for  the  year  ended  30th  April 

1861, 110    0    0 

Bent  of  cottages  for  the  year  ended  30th  April 

1861, 18    0    0 


CaayfoTwaxd,        £12,209   9  10 


ADAPTED  TO  FOREST  OPERATIONS 


685 


AND    PLANTATIONS. 


SOth  April  1860  to  1st  May  1861. 


Cr. 


No. 

of 

Voucher. 

1. 

2. 
3. 

4. 
5. 
6. 

7. 
8. 
9. 


I 

t 

d 
o 

.g 

8 

I 
o 


10. 
11. 
12. 


13. 
14. 
15. 


16. 
17. 

18. 


19. 
20. 
21. 


22. 
23. 

24. 


Expenditure — 

Salaries  and  allowances — 
John  Baxter,  forester,  for  year  ended  30th 

April  1860, 

Ditto,  allowance  for  horse,  ditto,    . 
Qeorge  Gillian,  assistant  to  forester,  for 

year  ended,  ditto,        .... 
Ditto,  allowance  for  horse,  ditto,    . 
William  Tumbull,  clerk  to  forester,  ditto, 
Peter  Sangster,  allowance  for  looking  after 

western  district,  one  year,  ended  ditto, 
George  Jopp,  ditto  eastern  district,  ditto, 
Robert  Bruce,  ditto  northern  district,  ditto, 
MaxweU  Hay,  ditto  southern  district,  ditto, 

Pay-lists  of  day-labour  and  piece-work,  for 
the  month  ended  26th  May  1860, 

30th  June 
28th  July 

Ist  Sept. 
29th    do. 

3d  Nov. 

1st  Pec. 
29th    do. 

1st  Feb.  1861, 

2d  March  „ 
30th  do.  „ 
30th  April  „ 


n 

» 
n 
n 
n 


79 
99 

99 


W 


Yoimg  trees  for  nursery — 
John  Stoddart,  Muirhead, 
James  Maxwell,  Newtown,    . 
George  Simpson,  Rafford, 

Carriage  of  young  trees — 
Lachlan  Grant,  Newtown, 
Wm.  M*Kenzie,  Lynstock,    . . 
George  Sutherland,  Mayen, 

Carpenter  Work — 

John  Mathieson,  Newlands,  . 
Robert  Welbeck,  Bencroft,  . 
Samuel  Murison,      do. 

Smithy  Work- 
Robert  Dickson,  Rosiebum,  . 
Donald  Fife,  Craigstown. 
Alexander  Laing,  Smidayseat, 

Lodges,  Repairs  of — 

James  M'Einnan,  mason,  Pitgair,  • 
George  Urquhart,  carpenter,  do.,  . 
William  Sim,  painter,  do., 


;D00  0  0 

30  0  0 

100  0  0 

30  0  0 

60  0  0 

40  0  0 

40  0  0 

40  0  0 

40  0  0 


193  14  6 

386  15  6 

170  10  9 

163    2  6 

235    9  4 

142    7  6 

167    0  0 

150    2  10 

96  15  7 

135  19  4 

296     7  3 

141  18  7 


57  12  9 
19  14  3 
12  12    9 


2  7  6 
5  19  3 
1  17     1 


5  18  0 
4  6  0 
0  13    0 


4  8    6 

5  17    0 
2  13    6 


62  14  10 

15  13    4 

13    4 


.£680    0    0 


2280    3    8 


89  19    9 


10    3  10 


10  17    0 


12  19    0 


79  11     6 


Cany  forward,        ^63163  14    9 


r- 
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LYNMORE    WOODS 


Dr. 


Keoeift  and  Expenditure,  yrom  fhe 

To  amount  brought  forward,        ^12,209    9  10 


£12,209    9  10 
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AND    PLANTATIONS. 

30th  Apnl  1860  to  Ist  May  U^l^Oordinued.) 


Cr. 


No.  of  By  amount  brought  forward,        j£3163  14    9 

Vouchor.  General  Stationery — 

25.  Samuel  Walker, jCl     3    6 

2a  Wm.  Smith,  jun., 7     12 

27.  Robert  Dunbar, 5  11     4 

28.  George  Fowlie, 1  16  10 


Expenses  on  Sales  of  Timber — 

29.  George  Ramsay,  advertisements,    . 

30.  Wm.  Walker,  do.-      . 

31.  WiiL  Murison,  sale  dinners,    . 

32.  Geoige  Ramsay,  printing  catalogues, 

33.  James  Skinner,  auctioneer,    . 

34.  Do.  do., 

Imnlements,  Ironmongery,  &c. — 

35.  John  Hanny.  .... 

36.  Alexander  Tnomson, 

Travelling  Expenses  of  Forester  and  Assistant — 

37.  John  Baxter,  .... 

38.  Qeoi^e  Gillian,      .... 

Criminal  Prosecutions — 

39.  Walter  Gregor,      .... 


6    2  3 

6  12  9 

15  12  7 

6    5  6 

6  14  6 

3    3  0 


3  19 
3    3 

4 
2 

'~19  11 
11     4 

5 
1 

27     5 

6 

Keep  of  Forest  Work-horse — 

40.  Robert  Manfred, 7  10    0 

41.  James  Strachan, 12    0 

42.  Thomas  Low, 11     9    6 

43.  James  Shaw, 6    8     6 

Wages  of  Carter — 

44.  James  Parker, 


30 

0 

0 

4 

3 

6 

87 

3 

7 

Saddlery — 

45.  George  Yeats, 

Rates  and  Taxes — 

46.  William  Inglis,  assessor, 


1860. 
Nov.  11.— By  Cash  remitted  to  J.  R,  .     4000    0    0 

186L 
Nov.  20.— By  do.    do.    do.   .    .   4000  0  0 

„  30. — ^By  Balance  on  hand,  as  per  Bank 

Book, 772  12  1 


15  11  10 


44  10  7 


7  2  6 


30  15  6 


5  6 


26  10  0 


30  0  0 


4  3  6 


87  3  7 


3436  17  9 


8772  12  1 
£12,209  9  10 


688  SYSTEM   OF   BOOK-KEEPING 

1584.  The  first  branch  of  accounts  is  that  for  "  Salaries  and  AIlowaDcesy" 
and  for  this  there  are  nine  vouchers  in  alL  In  making  up  this  statement, 
the  forester  should  number  on  the  back  each  voucher  with  a  number  oor- 
respondent  to  that  which  he  gives  it  in  the  statement,  so  that  he  can  lay  at 
once  his  hand  upon  it  from  its  number,  independent  of  its  description  on 
the  back.  The  amount  brought  out  as  having  been  paid  for  salaries  azid 
allowances  (£680),  corresponds  with  that  brought  out  for  the  same  branch 
under  paragraph  1570. 

1585.  The  next  branch  of  the  account  is  that  of  "  Day-Labour  and  Kece- 
Work,"  the  vouchers  for  all  of  which  are  understood  to  be  kept  in  lie 
book  called  Pay-List  of  Day-Labour  and  Piece-Work,  a  copy  of  which  is 
given  under  paragraphs  1513  and  1514.  In  this  statement  are  embraced 
all  accounts  paid  for  Fencing,  Draining,  Planting,  Hedging,  Repairs  of 
Water-Runs,  Saw-Mill  Dams,  Roads,  &c. ;  Felling  and  Preparing  Timber, 
Stripping  and  Curing  Bark,  Thinning,  Clearing,  and  Burning  Rubbish, 
Pruning,  and  all  Nursery  Work ;  all  as  detaUed  under  paragraph  1570  of 
the  Comparative  Statement  of  Expenditure. 

1586.  All  the  other  branches  of  accounts  detailed  in  this  statement  show 
for  themselves,  and  are  simply  different  accounts  as  paid  by  the  forester 
during  the  year,  and  branched  according  to  their  characters,  and  numbered 
for  convenient  reference. 

1587.  From  this  statement  it  is  brought  out  that  the  forester,  during  the 
year,  is  supposed  to  account  and  to  show  vouchers  for  having  paid  out  in  all, 
for  the  difierent  works,  the  sum  of  £3436,  17s.  9d  ;  that  he  has  paid  kis 
employer,  at  the  dates  mentioned,  £8000  ;  and  that  he  has  on  hand  at  the 
time  he  is  supposed  to  render  this  account,  £772, 12s.  Id  All  these  sums 
added  together,  then,  correspond  with  the  sum  of  £12,209,  9s.  lOi,  stated 
as  the  gross  income  on  the  debtor  side  of  the  statement ;  which,  therefore, 
shows  that  the  transactions  are  correct. 

1588.  The  sum  of  £3436, 17s.  9d.,  stated  as  the  gross  sum  expended  by 
the  forester  during  the  year,  will  be  found  not  to  correspond  with  the  sum 
brought  out  as  the  total  expenditure  in  the  comparative  statement  under 
paragraph  1570,  as  in  the  latter,  the  sum  of  £316,  2s.  is  entered  as  the 
value  of  plants  removed  from  the  nursery,  which  sum,  as  I  before  stated, 
was  not  paid  out  by  the  forester,  but  merely  entered  to  show  the  actual 
value  of  the  plants.  Both  statements,  however,  will  be  found  to  correspond 
by  deducting  the  sum  last  named  from  the  gross  amount  set  down  as  the 
actual  expenditure  under  paragraph  1570 ;  and  with  this  explanation,  I 
think  I  have  said  enough  on  the  subject  of  book-keeping. 

1589.  The  forester,  it  is  understood,  renders  such  a  statement  as  has  just 
been  described,  at  the  end  of  each  year,  to  his  employer,  with  all  the  vouchers 
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for  the  different  accounts  ;  and  on  rendering  it,  he  should  register  a  copy 
of  it  in  a  book  for  the  purpose,  so  that  he  at  all  times  knows  what  he  has 
done  and  stated,  and  can  refer  to  it  when  necessary. 

1590.  With  such  a  set  of  account-books  as  I  have  given  copies  of  and 
described,  any  forester  may  keep  his  business  as  well  as  any  accountant 
could. 

1591.  There  are  other  two  books  required — ^viz.,  the  Nursery  Book,  and 
the  Bank  Book ;  but  the  former  is  a  mere  keeping  of  the  number  of  plants 
sent  out  and  brought  in,  and  is  so  simple,  that  any  forester  can  sketch  out 
such  for  himself.  The  latter,  on  the  other  hand,  is  a  mere  pass-book,  kept 
between  the  banker  and  the  party  lodging  the  money,  and  need  not  be  re- 
ferred to  here. 
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Abebnethy,  natural  Scots  pine  forests  at, 

237. 
Abies,  genas  of,  its  botanical  description,  2C6 

— exoelsa,  268 — Khutrow,  271 — Douglasii, 

272. 
Acer,  genus  of,  its  descriptive  character,  183 

— pseudo-platanus,  ib.  et  seq. — ^platanoides, 

187. 
Acorns,  raising  the  oak  from,  in  the  home 

nursery,  852  et  seq. — the  system  of  sowing 

immediately  on  the  forest  ground,  433 — 

advantages  and  disadvantages  of  the  system, 

435. 
Acre,  imperial,  Scottish, 'and  Irish,  numbers 

of  trees  required  at  various  distances  for, 

366. 
Advertisements,  forms  of,  for  wood  sales,  495, 

497. 
./Esculus,  genus  of,  its  botanical  description, 

215 — hippocastanum,  i&.  et  teq. 
Agriculture,  value  of  extended  woodlands  in 

relation  to,  8  e<  seq. — drainage  as  applied 

to,  134. 
Alder,  the,  its  botanical  description,  211 — its 

wood,  212 — foliage,  &c.,  t6. — soil,  &c.,  suited 

to  it,  213 — its  management  in  the  home 

nursery,  345 — raising  it  from  seed  there, 

354. 
Alice  Holt  forest,  report  on  state  of,  31. 
Alnus,  genus  of,  its  botanical  description,  211 

— glutinosa,  ib. 
Altitude,  importance  of  attention  to,  in  plant- 
ing, 304. 
America,  failure  of  supplies  of  timber  in,  8. 
American  plane,  the,  193. 
Angular  sunk  fence,  construction  of  the,  79 

et  seq. — expense  of  it,  82. 
Araucaria,  the,  its  botanical  character,  290 — 

imbricata,  its  character,  ib. — ^foliage,  291 — 

propagation,  t6. 
Arboretums,  formation  of,  and  their  uses,  6. 
Arboriculture,  sketch  of  the  early  history  of,  1 

— introduced  into  Britain  by  the  Romans, 

2 — ^ite  subsequent  progress  there,  ib.  et  seq. 

— present  state  of,  in  Great  Britain,  34 — 

drainage  as  applicable  to,  134. 
Arniston,  sketch  of  the  home  nursery  at,  818 

— experiments  on  transplanting  trees  at, 

585,  592  et  seq. 


Ash,  the,  its  descriptive  character,  165  — 
character  of  the  tree,  166 — siae  attained  by 
it,  167 — uses  of  the  wood,  and  profit  frooi 
it,  168 — ^its  foliage,  &c,  169 — ^propagatioo 
from  seed,  ib.  —  treatment  of  the  yotmg 
plants,  170  —  soil  suitable  to  it,  ib. — iti 
management  on  the  home  nursery,  345— 
the  raising  it  from  seed  there,  S54 — pnees 
of  wood  at  various  distances  from  market, 
889 — as  grown  on  moss,  540  —  periodical 
increase  of  timber  in  it,  564 — ^weight  o^ 
rough,  manufactured,  Ac,  635. 

Aspect,  importance  of  attention  to,  in  |daat- 
ing,  304. 

Aspen  poplar,  the,  its  specific  character,  cul- 
ture, &;c.,  199. 

Atholl,  the  duke  of,  plantations  by,  4. 

Balfour,  Dr,  the  founder  of  the  Edinboi^ 
botaxiic  garden,  3. 

Bark,  the  stripping  of,  present  state  of,  37 — 
various  kinds  used  for  tanning,  529.—See 
Oak  bark. 

Bark  of  trees,  moss  and  lichen  on  the;,  caoBe 
&c.,  of  it,  553. 

Bark-boimd,  causes  and  cure  of,  551. 

Bedford  willow,  the,  its  specific  chancter, 
culture,  ftc,  206. 

Beech,  the,  its  habit  and  pecoliaritiea,  179 — 
its  hardihood,  ib, — character  of  its  Kood, 
180  —  purposes  for  which  used,  ib.  —  its 
foliage,  &c.,  181— its  habit  of  growth,  tft. — 
its  propagation,  treatment  of  the  yovng 
plants,  &C.,  182 — soil  suitable  to  it,  ib. — its 
management  in  the  home  nursery,  345 — 
raising  it  from  seed  there,  354 — poiodical 
increase  of  timber  in  it,  565 — vragfat  ol^ 
rough,  manufactured,  &c.,  635. 

Beech  hedges,  situation  to  which  soitafale, 
116. 

Beech  plants,  mixing  of,  in  thorn  hedges,  59, 
60. 

Berbeny,  the,  as  a  hedge  plant,  76. 

Bere  forest,  report  on  state  of^  31. 

Betula,  genus  of,  its  botaniod  deecriptian, 
208 — alba,  its  culture,  &c.,  3>. 

Birch,  the,  as  a  hedge  plant,  76 — ^its  f^>edifie 
character,  culture,  &&;  208 — ^its  wood,  and 
purposes  for  which  used,  209— its  foliage» 
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&c.,  209 — propogation  and  early  culture, 
210 — Boil,  &C.,  for,  211 — its  management 
in  the  home  nursery,  845 — raising  it  from 
seed  there,  355 — stripping  of  the  bark  for 
tanning,  587,  588~-as  grown  on  moss,  542 
—  weight  of,  rough,  manufactured,  &c., 
635. 

Black  Italian  poplar,  the,  its  specific  character, 
&a,  201. 

Black  pine,  the,  its  botanical  character,  258 
— foliage,  ib. — its  hardihood  and  probable 
value,  259 — propagation,  price,  &c.,  ib, — 
soil  suitable,  260. 

Black  poplar,  the,  first  notice  of,  in  Scotland, 
8— its  specific  character,  culture,  &c.,  194 
— periodical  increase  of  timber  in  it,  565. 

Bobbin  wood,  growth  of,  &c.,  398. 

Book-keeping,  system  of,  for  forest  opera- 
tions, 645  —  form  of  estimate  of  income 
and  expenditure,  646  —  remarks  on  this, 
649  et  seq. — statement  of  workpeople  em- 
ployed, 652  et  $eq. — day-labour  and  piece- 
work book,  659 — cash  book,  663 — docket- 
ing of  accounts,  &c.,  664 — sales  of  timber 
by  private  contract  book,  666 — ledger,  668 
et  geq  — sales  of  timber  by  public  auction 
book,  673  —  comparative  statement  of 
estimated  and  actual  income  and  expendi- 
ture, 677  et  seq. — ^account  of  receipts  and 
expenditure,  684. 

Borer,  the,  used  in  putting  up  palings,  93. 

Botanic  {(arden  of  Edinburgh,  its  foundation, 
&;c.,  3. 

Botany,  importance  of  a  knowledge  of,  to  the 
forester,  40. 

Boutcher,  work  on  rearing  trees  by,  4. 

Box,  the,  as  a  hedge  plant,  75. 

Breadalbane,  marquess  of,  plantations  by,  4. 

Broom,  injury  done  to  young  trees  from,  402. 

Brown,  Capability,  planting  by,  3. 

Carpinus,  genus  of,  its  botanical  character, 
223 — ^betulus,  ib. 

Castanea,  genus  of,  its  botanical  description, 
218--vesca,  214. 

Cattle,  fencing  of  park  trees  from,  612. 

Cedar  of  Lebiuion,  introduction  of  the,  8 — 
its  botanical  character,  282 — as  an  orna- 
mental tree,  ib. — its  foliage,  283 — neglect 
of  it^  ib. — size  attained,  284  —its  timber  as 
grown  here,  ib. — causes  of  this  inferiority, 
ib.  —  its  propagation,  &c.,  i6.  •— soil,  &c., 
suited  to  it,  285. 

Cedar,  the  Indian,  see  Indian  —  African  or 
Mount  Atlas,  see  Mount  Atlas. 

Cedrus,  genus  of,  its  botanical  description, 
282— Libani,  i&.— deodara,  285— Atlantica, 
289. 

Cembran  pine,  the,  its  botanical  character, 
260 — its  hardihood,  &c.,  ib.  —  foliage,  261 
— its  timber,  262 — propagation,  early  cul- 
ture, price,  &c.,  ib. 

Cerasus,  genus  of,  its  botanical  character,  225 
— Sylvestris,  ib. 

Charcoal  burning,  process  of,  518. 

Chemistry,  value  of  a  knowledge  of,  to  the 
forester,  41. 


Cherry,  the  wild,  as  a  timber  tree,  225. 

Chestnut,  the,  its  botanical  description,  21 S 
— ^the  sweet,  Spanish,  or  eatable,  214— ita 
wood,  ib. — foliage,  215  —  early  culture,  i6. 
— ^its  management  in  the  home  nursery, 
345  —  raising  it  from  seed  there,  355  — 
periodical  increase  of  timber  in  it,  565. 

Chisel,  the  pruning,  419. 

Circular  tree-guard,  the,  616. 

Clams,  the,  for  erecting  wire  fences,  107. 

Climate,  influence  of  woodlands  in  improv- 
ing, 9  —  advantages  of  that  of  Britain  as 
regards  woods,  10 — effects  of  planting  on, 
12  et  acq. — relations  of  height  to,  801 — and 
of  neighbourhood  of  the  sea,  802. 

Cluster  pine,  the,  its  botanical  character, 
245 — foliage,  246 — its  hardihood  as  re^^urds 
the  sea  breeze,  247 — how  to  be  planted  as 
shelter  from  the  latter,  t6. — importance  of 
thinning,  248 — its  propagation,  249 — treat- 
ment of  the  young  plants,  250  et  seq. — 
where  to  be  specially  used,  293. 

Coal-mines,  various  kinds  of  wood  required 
in,  392. 

Collar-vice,  the,  for  erecting  wire  fences,  108. 

Conifera),  the  recently  introduced,  general 
remarks  as  to  how  far  they  are  liicely  to  be 
valuable,  294. 

Coniferous  trees,  pruning  as  applicable  to, 
420 — see  Pruning — moss  or  lichen  on  the 
bark  of,  as  an  indication  of  disease,  555. 

Contract,  form  of,  for  cutting  down  thin- 
nings, 491 — felling  of  timber  by,  when 
preferable,  620. 

Coppice  plantations,  value  of,  as  a  crop,  24 
— general  management  of,  510 — extent  of 
these  in  England,  and  purposes  for  which 
grown,  t6.— raising  of  the  young  trees,  ib. 
—  kinds  of  trees  suitable,  511  —  piupoees 

for  which  each  is  grown,  ib selection  of 

these  according  to  local  demand,  ib.  —  lay- 
ing out  and  planting  according  to  soil,  &c., 

512 — each  tree  to  be  grown  in  masses,  ib 

advantages  of  this,  513 — early  management, 
ib. — proportion  of  firs  as  nurses,  614  — 
different  trees  for  different  soils,  &o.,  ib. — 
cutting  over,  and  conversion  into  coppice 
stocks  or  stolen,  515  —  different  ways  of 
cutting  and  forms  of  stole,  516 — mode  of 
cutting,  &c.,  t6. — evils  of  doing  it  by  con- 
tract, 517 — should  always  be  cut  by  the 
proprietor's  own  men,  ib. — stripping  and 
bumii)g  for  charcoal,  518  e^  seq.  —  treat- 
ment of  the  young  shoots,  520  —  thinning 

'  them  out,  ib. — age  at  which  fit  for  cutting, 
ib. — mode  of  cutting,  521 — effects  of  age  on 
the  stoles,  ib, — their  value  as  a  crop,  ib. — 
average  return  per  acre,  522 — conversion 
of  them  into  timber  plantations,  ib. — error 
of  not  thinning  out  the  shoots,  ib. — right 
way  of  procedure,  523.  —  See  also  Oak 
coppice. 

Corsican  or  larch  pine,  the,  its  botanical 
character,  254 — its  foliage,  255 — its  propa- 
gation, ib. — its  probable  value  as  a  timber 
tree,  256. 

Craigston,  value  of  woodlands  shown  from, 
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17  et  teq, — ^illtuitration  of  diBadTontageB  of 
cloeed  drains  in  woods  at^  149 — experi- 
ments on  iranBpUmiing  trees  at,  581,  587, 
591. 

Crate^gus,  genus,  its  botanical  description, 
225— oxyacantba,  226. 

Crop,  rotation  of,  its  importance  in  the  home 
nursery,  862— and  in  woodlands,  383. 

Cat  wood,  sales  of,  and  calculations  regard- 
ing this,  505  et  seq. 

Cytisus  laburnum,  the,  its  botanical  cha- 
racter, 233 — its  culture,  &c.,  i6. 

Dead  branches,  importance  of  removal  of, 
from  coniferous  trees,  422. 

Dean  forest,  report  on  present  state  o^  30. 

Deer,  fencing  of  park  trees  from,  612. 

Delamere  forest,  report  on  state  o^  81. 

Deodar  cedar,  see  Indian  cedar. 

Disease,  external  symptoms  of,  in  trees,  and 
genei»l  causes  of  it,  548. — See  Trees. 

Douglas's  spruce  fir,  its  botanical  character, 
272— its  foliage,  273 — character  as  a  tim- 
ber tree,  ib, — its  propagation,  ftc.,  ib. 

Drainage,  the  advantages  o^  first  recognised 
in  forestry,  5— neglect  of,  in  the  govern- 
ment forests,  29,  30— and  in  private  ones, 
84 — present  state  of,  as  applied  to  wood- 
lands, 35 — its  importance  for  trees,  129, 
131 — ^remarks  on,  as  a  means  for  improv- 
ing land,  132  et  teq. — as  applicable  to  ar- 
boriculture, 134  —  mode  of  constructing 
the  drains,  &c.  &a,  135  et  seq. — ^how  long 
before  planting  to  be  executed,  363 — want 
of,  OS  the  cause  of  the  larch  disease,  543, 
547. 

Drains,  laying  out  of,  in  plantations — they 
shoiild  be  open,  186 — where  necessary,  137 
— distance  apart  and  dimensions,  138 — 
cost,  139 — ^laying  out  on  the  ground,  ib. — 
implements,  140 — laying  out  on  a  declivity, 
143 — importance  of  regular  cleaning,  145 
— close  or  shut,  where  needed  in  planta- 
tions, and  making  of  them,  149  et  teq. 

Dropsy  in  trees,  causes,  &c.,  of,  557. 

Dry-rot,  the,  in  the  larch,  543. 

Dry  stone  dykes,  building  of,  84  et  teq. — 
minutes  of  contract,  i&.— expense  of,  86 — 
situation  where  suitable,  117. 

Dunskey,  plantations  of  the  cluster  pine  at, 
247. 

Duthal,  natural  Scots  pine  forests  at,  237, 
238. 

Edinbui^h  botanic  garden,  foundation  of 
the,  3. 

Education,  proposed  scheme  of,  for  foresters, 
40. 

Elder,  the,  as  a  hedge  plant,  76. 

Elm,  the,  descriptive  character  of,  171 — 
sketches  of  it,  ib. — ^the  English,  description 
of  it,  ib. — its  character  as  a  timber  tree,  ib. 
— inferiority  of  its  wood,  172 — its  leaves, 
&a,  173 — ^propagation  of  it,  ib. — ^the  Scots 
or  Wych,  175  et  teq. — its  foHage,  &c.,  176 — 
uses  of  its  wood,  177 — ^infiuence  of  soil, 
situation,  &a,  on  both  species,  ib, — propa- 


gation of  the  Scots,  179 — ^ita 
in  the  home  nursery,  845 — raising  it  from 
seed  there,  854  —  weight  of,  rough,  manu- 
factured, &c.,  635. 

English  elm,  the,  introduced  into  Seotlaiid, 
3 — description  of  i<^  ita  culture*  Ac,  171 

et  teq its  propagation  by  layering  in  the 

home  nursery,  859. 

Engrafting,  border  for,  in  the  home  nnnery, 
359 — only  to  be  learned  by  practioe,  A. 

Entomology,  value  of  a  knowledge  o^  to  the 
forester,  41. 

Evelyn's  Sylva,  2. 

Eveigreen  oak,  the^  164. 

Fagus,  genus  of,  its  descriptive  character, 
179 — sylvatica,  ib.  et  teq. 

Fences,  different  situations  to  which  ths 
different  kinds  are  suitable^  115. 

Fences,  hedge,  rearing  and  managenMmt  of 
the  different  kinds  of,  59  et  aeg. — ^tbora, 
ib. — whin  or  furze,  73— -varioua  othen,  75 
— stone  and  lime  walls  as  applied  to  sunk 
ones,  78 — dry  stone  dykes,  84 — ^tnrf  dykee« 
87 — ^wooden  palingps,  91  et  teq. —  wire,  99 
et  teq. 

Fencing,  recent  improvements  in,  35 — ^pha- 
tations,  utility  of,  57  et  teq. — various  nK>det 
of,  59 — ^the  different  kinds  of  hedges  for, 
their  management,  &c.,  ib,  et  teq. 

Field  and  plantation  gates,  making  and  hang- 
ing of,  120  et  teq. 

Fir,  the,  character  of  the  genua,  266 — ^Che 
Norway  spruce,  268 — the  Khatcow,  271 — 
Douglas's  spruce,  272. 

Firs,  the,  soU  and  situation  in  plantaiioa 
suited  to,  291  et  teq. — ^young,  planting,  ftc, 
in  the  home  nursery,  343 — ^pruniog  <^  tec 
Pruning. 

Fir  plantations,  estimated  value  o^  18 — ^thin- 
ning and  rearing  of,  473 — eariy  slowness  of 
growth,  474 — rules  to  be  observed  in  thin- 
ning, ib. — ^their  impatience  of  confinement, 
ib. 

Firewood,  prices  of,  at  various  diatanoea  from 
market,  389 — raising  of  wood  for  it»  391. 

Fitzherbert,  early  work  on  planting  by,  2, 

Flaughter  spade,  the,  88. 

Foot  pick,  the,  101. 

Forest,  definition  of  the  term,  and  examples, 
44. 

Forests,  natural  effects  of  their  extirpatioo, 
6  —  effects  of  their  excessive  destruc- 
tion in  France,  13  et  teq. — their  prasent 
condition  in  Great  Britain,  26 — uat  of 
public,  27 — and  of  private,  88 — ^imporianoe 
of  roads  in,  145 — flaying  off  and  making 
them  in,  147  et  teq. — making  close  or  abnt 
drains  in,  149  et  teq, — See  JPlantaliooay 
Woodlands. 

Foresters,  the  general  character  and  o^Abili' 
ties  of,  87^^auses  of  their  general  inferio- 
rity, 88  et  teq. — outline  of  education  neoea- 
saiy  for  them,  40  et  teq. 

Forestry,  present  state  of  the  art  in  Qnst 
Britain,  84 — various  branches  of  it,  8Jw— > 
See  Arboriculture. 
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France,  effects  of  excessive  destruction  of 
woodlands  in,  IZ  et  seq. 

FraxinuSy  genus  of,  165 — excelsior,  or  com- 
mon ash,  culture  of,  166. 

Frost,  planting  not  to  be  performed  during, 
850. 

Furze  hedges,  management,  &c.,  of,  73— 
where  unsuitable,  116. 

Game,  iiguiy  done  to  young  trees  by,  403 — 
destruction  of  acorns  and  young  oieJcs  by, 
433. 

Gktrdener's  Journal,  account  of  transplanta- 
tion of  trees  at  Kingston  Hall  from,  597 
— account  of  the  machine  and  its  working, 
600. 

Gates,  field  and  plantation,  making  and 
hanging  of,  120  et  seq. 

Gean  tree,  the,  as  a  timber  tree,  225. 

Geology,  value  of  a  knowledge  of,  to  the 
forester,  41. 

Gerard,  trees,  &c,  cultivated  by,  2. 

Gigantic  pine,  the,  its  botanical  character, 
264 — ^its  foliage,  265 — culture,  &c.,  ib.  et 
8eq, 

Glenmore,  natural  Scots  pine  forests  at,  237. 

Government  forests,  wood  supplied  to  the 
navy  from  the,  7 — report  on  their  state, 
27 — estimated  loss  in  them  from  misman- 
agement, 38. 

Grant,  Sir  I.,  plantations  by,  4. 

Grass,  clearing  young  trees  in  the  plantations 
from,  401  et  seq. 

Gray  poplar,  the,  its  specific  character,  cul- 
ture, &o.,  198. 

Grazing  young  plantations,  objections  to, 
58. 

Great  Britain,  arboriculture  introduced  by 
the  Romans  into,  2— its  subsequent  pro- 
gress there,  ib. — importance  of  woodlands 
in,  7 — reasons  for  their  extension,  8  et  seq, 
— suitableness  of  soil  and  climate  to  woods, 
10— divided  into  districts  according  to  its 
capabilities  for  growing  timber,  11 — ^the 
present  condition  of  plantations  in,  26 
— ^forestry  as  at  present  understood  and 
practised  in,  34— influence  of  the  sea  on 
the  climate  of,  302. 

Great  maple  or  sycamore,  the,  its  descriptive 
character,  188 — size  attained  by  it,  ib. — 
its  ornamental  character,  184 — uses  and 
value  of  its  wood,  ib. — ^its  foliage,  185 — 

'  propagation  and  treatment  of  young  plants, 
ib. — ^its  seeds,  186 — its  hardihood,  and  soil 
suitable  to  it,  t6.— its  management  in  the 
home  nursery,  345— raising  it  from  seed 
there,  356— periodical  iocrease  of  timber, 
in  it,  364 — weight  of,  rough,  manufactured, 
&c.,  635. 

Greeks,  arboriculture  among  the,  1. 

Ground,  preparing  of,  for  young  trees,  125 — 
objections  to  trenching,  ib.  et  seq. — where 
ploughing  it  is  beneficial,  127. 

Haddington,  Thomas  earl  of,  plantations  at 
Tynninghame,  and  work  on  forest  trees 


Hardwood  plantations,  calculation  of  value 
of,  19 — ^mixed,  thinning  and  rearing  up  of, 
442 — distribution  of  them  and  the  nurses 
over  the  ground,  443 — treasons  for  this 
mode  of  distributing,  444 — at  what  age 
thinning  should  begin,  i6.— effects  of  cU- 
mate,  soil,  altitude,  £o.,  on  this,  445 — those 
at  Arniston,  and  ages  when  thinned  there, 
ib. — ^illustration  of  mode  of  pruning,  448 
— its  advantages,  449— thinning  out  the 
nurses,  ib. — ^time  and  mode  of  doing  this, 
450 — determining  and  marking  those  to  be 
thinned  out,  452 — ^removal  of  these,  i6.  et 
seq. — removal  and  sale  of  thinniugs,  454— 
second  thinning,  ib.  et  seq. — percentage  of 
the  trees  generally  lost,  455 — any  unpro- 
mising hardwood  to  be  removed,  and  larch 
left  in  its  stead,  456 — subsequent  thinnings, 
ib.  et  seq. — thinning  out  the  hardwoods 
themselves,  458  et  seq. — taking  out  the 
roots,  459 — ^management  of  neglected  ones^ 
ib. — their  management  when  reared  for 
ornamental  effect,  461 — pruning,  ftc,  for 
lawn  trees,  462 — management  of  old,  when 
reared  for  effect,  480 — importance  of  care 
when  young,  ib. — treatment  when  old,  ib, 
—  difficulty  of  recovering  them  if  long 
mismanaged,  481 — ^how  to  proceed  in  such 
cases,  ib. — effects  of  right  management  on 
health  and  longevity,  ib. — management 
when  reared  for  timber,  484  et  seq. 

Hardwood  trees,  soils  on  which  successive 
crops  may  be  grown,  131 — general  rules  to 
be  observed  in  culture  of^  291 — require 
more  shelter  than  the  coniferee,  ib. — selec- 
tion of  them  for  different  soils,  localities,  &c., 
292 — ^making  of  pits  for,  309 — planting  of, 
in  the  nurseiy,  339  et  seq.,  344  et  seq. — the 
pruning  of,  405 — ^various  opinions  held  re- 
garding it,  ib, — its  effects,  407  et  seq, — 
injury  from  pruning  before  planting,  408 
^-proper  way  of  this,  409 — their  after  man- 
agement in  regard  to  it,  410  et  seq. — illus- 
tration of  i]\judicious  pruning,  and  its  re- 
sults, 412  et  seq. — example  of  proper  sys- 
tem, 414  et  seq. — season  for  it,  419 — moss 
and  lichen  on  the  bark  of,  cure  of  it,  554. 

Hares,  protection  of  young  trees  from,  616. 

Hawthorn,  the,  botanical  description  and 
culture  of,  226  et  feq. — ^its  foliage,  &c., 
raising  from  seed,  and  treatment  in  the 
nursery,  227  et  seq. 

Health,  the  signs  of,  in  trees,  549. 

Heart-rot,  the,  in  the  larch,  543. 

Heavy-wooded  pine,  the,  its  botanical  cha- 
racter, 262— its  foliage,  263— its  timber 
264. 

Hedge-cleaner,  the,  67. 

Hedge  fences,  management  of  the  different 
kinds  of,  59  et  seq. — digging  near  them  to 
be  avoided,  76 — time  for  pruning  decidu- 
ous, 77 — and  evergreen,  ib. — expense  of 
keeping  them  up,  ib. 

Hedger's  switching-bill,  the,  69 — ^ribbing-bUl, 
70. 

Hedgerow  timber,  planting  of,  55  et  seq. — 
trees  suited  for,  and  management  of  it,  394 
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tt  ieq. — outcry  against  it,  and  causea  of 
this,  ib. — advantages  from  it  under  right 
management,  i6.— objects  of  it,  395 — ^the 
prevalent  system  and  its  errors,  ib. — the 
planting  of  it,  396— trees  suitable,  397— 
subsequent  training  and  pruning  of  them, 
«6.— size  of  the  trees  when  planted,  398 — 
distances  tree  from  tree,  ib. — shortening  in 
the  branches,  ib advantages  of  new  sys- 
tem, 399. 

Height,  relations  of,  to  temperature  and  cU- 
mate,  30]. 

Hidebound,  what^  and  its  causes,  424. 

fiighmeadow  woods,  report  on  present  state 
of,  30. 

Hilly  districts,  advantages  of  planting  on, 
43. 

Hoe,  the,  planting  by,  381. 

Holinshed  on  forestry  in  England,  2. 

Holly,  the,  its  botanical  character,  228— its 
foliage,  229 — ^as  a  timber  tree  and  a  hedge 
plant,  230 — raising  of,  from  seed  in  the 
home  nursery,  356 — ^rearing  of,  in  the 
home  nursery,  358— difficulties  of  trans' 
planting  it,  606. 

Holly  hedges,  management,  &c.,  of,  75. 

Home  nursery,  tee  Nursery. 

Hop  poles,  raising  of  wood  for,  392 — rearing 
up  and  managing  plantations  for,  508  et  teq, 
— successive  crops  of,  509. 

Hornbeam,  the,  botaniod  description  of,  223 
— neglect  of  it,  ib. — as  a  hedge  pknt,  76 
— its  foliage,  224. 

Horizontal  spade,  the,  102. 

Horse-chestnut,  the,  first  notice  of,  in  Scot- 
land, 3— its  botanical  description,  215 — ^its 
wood  and  foliage,  216 — propagation,  217 
— its  management  in  the  home  nursery, 
345— raising  it  from  seed  there,  355  — 
weight  of,  rough,  manufactured,  ftc.,  635. 

Huntingdon  willow,  the,  its  specific  charac- 
ter, culture,  kc,  203. 

HylobiuB  abietis,  the,  how  to  prevent  its  ra- 
vages, 384  et  ^. 

Ilex,  genus  of,  its  botanical  character,  228 
—  aquifolium,  229  —  as  a  hedge  plant, 
75. 

Indian  cedar,  the«  its  botanical  character,  285 
— its  foliage,  286 — ^its  ornamental  character, 
ib. — its.timber,  287 — ^hardihood,  ib. — price, 
&c.,  ib. — propagation,  soil  suited  to  it,  and 
early  treatment,  288. 

Invercauld,  natural  Scots  pine  forests  at,  237. 

Ireland,  climate  of,  302. 

Iron  fencing,  introduction  of,  35. 

Jews,  arboriculture  among  the,  1. 
Johnston,  professor,  on  the  action  and  effects 

of  drainage,  132  et  seq, 
Juglans,  genus  of,  its  botanical  description, 

219— regia,  ib. 

Kew  gardens,  establishment  of,  4. 

Khutrow  fir,  the,  its  botanical  character,  271 
— ^hardihood,  &;c.,  ib, — foliage  and  propa- 
gation, 272. 


at,  596. 


Kingston  hall,  transplanting  of  trees 
Knife,  the  pruning,  418. 

Laburnum,  the,  botanical  deacription  of,  233 
— as  a  timber  and  ornamental  tree,  ib. — 
foliage,  &c.,  234 — propagatioD,  &c.,  235. 

Ladoucette,  If.,  on  the  exoe&siTe  destructioD 
of  forests,  13. 

Land,  kinds  of,  to  which  planting  is  aoitable^ 
43 — laying  it  out  for  forests,  ftc.,  44 — cm 
replanting  with  second  crop  of  trees,  ISO 
— how  to  prepare  it  for  second  crop,  131 — 
drainage  as  a  means  for  improvemeot  ot, 
132  et  teq. — draining  of  it  for  growth  of 
trees,  135  et  seq. 

Larch,  the,  introduced  into  Scotland,  3 — on 
the  growth  of  successive  crops  of,  on  the 
same  land,  130 — the  disease  in,  attiibafeable 
to  want  of  drainage,  135 — its  botanical 
character,  276  —  the  common,  277 — its 
botanical  character,  ib. — ^folia^  ib. — its 
value,  hardihood,  &c.,  278 — ^the  white  and 
red  wooded,  ib. — character  of  its  timber, 
ib. — its  propagation,  opening  the  cooee, 
treatment  of  the  young  plants,  &c^  280 — 
influence  of  soil,  &c,  on  its  timber,  281 — 
as  a  nurse  for  hardwoods,  t6.— soil,  dnia- 
age,  &c.,  ib. — planting  and  management  of, 
in  the  home  nursery,  346  et  teq. — ^prices  of, 
at  various  distances  from  market,  3S^— 
rearing  of,  for  hop  poles,  508  et  ttq. — ^peri- 
odical increase  of  timber  in  it,  in  difieieot 
soils,  &c.,  562 — weight,  &c.,  o^  rough  and 
manufactured,  631. 

Larch  bark,  stripping  of,  for  tanning,  538. 

Larch  pine,  tee  Corsican  pine. 

Larch  plantations,  statement  of  returns  firem, 
22 — system  of  thinning  and  rearing,  475^ 
importance  of  drainage,  t^. — first  thinning, 
t.6.  —  its  impatience  of  confinement,  ai^ 
rules  with  regard  to  successive  thinnings, 
476 — cause  of  the  disease  in,  542  et  teq. — 
value  of  the  tree,  ib. — nature  of  the  disease, 
543— alleged  degeneracy  of  the  tree,  544 — 
soil  and  situation  natural  to  it,  ib. — circum- 
stances of  soil,  &C.,  that  prevent  the  disease, 
545 — and  those  which  foster  it,  546 — ad- 
vantages of  growing  them  among  hard- 
woods, ib. — want  of  drainage  the  chief 
cause  of  the  disease,  547  —  disease  in: 
proper  thinning  as  a  preventive  of  it,  •&. 

Larix,  genus  of,  its  botanical  diaiacts*,  276 
— Europeea,  277  et  teq. 

Laurent,  M.,  on  the  excessive  destmetion  of 
forests,  13. 

Layering,  process  of,  as  api^ed  to  the 
English  elm,  174 — how  performed  in  the 
home  nursery,  359. 

Lichen  on  the  bark,  causes  of,  its  reoMval, 
&c.,  553. 

Lime,  preparing  of  timber  for  preserrakian 
by,  628. 

Lime  tree,  introduction  of  the,  into  Scotland,  S 
— its  botanical  description,  217 — its  cfaarw- 
ter,  and  size  attained,  i6.— its  wood,  fblii^ 
&c.,  218 — ^propagation,  ib. — ^its  propagation 
by  layering  in  the  home  nursor,  359. 
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Limestone  formatioD,    the,   not   suited  to 

pine,  130,  181. 
Liming,  disadvantages  of,  on  young  trees, 

129. 
Lindley,  professor,  on  pruning  and  its  effects, 

407  et  seq. 
Liriodendron  tulipifera,  the,  221. 
Lofty  pine,  the,  its  botanical  character,  252 

— its  hardihood,  ib. — its  foliage,  258-— its 

propagation  and  early  treatment,  254. 
Lombardy  poplar,  the,  its  specific  character, 

culture,  &G.,  200. 

M'Glashan,  Mr,  remarks  on  his  machine 
for  transplanting  trees,  604. 

Mackay,  Mr,  his  machine  for  transplanting 
trees,  597  et  seq. 

Man-of-war,  quantity  of  wood  required  for  a,  7. 

Manure,  kind  and  management  of,  in  the 
home  nurseiy,  357. 

Manuring,  effects  of,  on  young  trees,  129. 

Maple,  see  Great  and  Norway  maple. 

Market,  influence  of  distance  of,  on  prices  of 
timber,  389  et  seq. 

Mamock,  Mr,  account  of  Mr  Mackay^s  tree- 
transplanting  machine  by,  600  et  seq. 

Mattock,  the,  140— planting  by  it,  881. 

Mid-Lothian,  yalue  of  mixed  plantations 
shown  in,  IQ  et  seq. 

Mountain  ash,  the,  its  botanical  character, 
culture,  &C.,  281  —  its  propagation,  tb. — 
foliage,  282. 

Mount  Atlas  cedar,  the,  its  botanical  cha- 
racter, 289 — its  character  as  a  tree,  hardi- 
hood, &;c.,  ib. 

Moss,  trees  best  adapted  for  growing  on,  539 
— different  kinds  of  it,  ib.,  540. 

Moss  on  the  bark,  causes  of,  cure  of  it,  &c., 
558. 

Mossy-cupped  or  Turkey  oak,  the,  168. 

Mulching  the  roots  of  young  plants,  adyan- 
tages  of,  851. 

Navy,  importance  of  home  forests  to  the,  7. 

New  forest,  planting  in  the,  1700,  8  —  report 
on  its  present  state  and  management,  28 
et  seq. 

Norway,  the  climate  and  trees  of,  802,  808. 

Norway  maple,  the,  introduced  into  Scotland, 
8  —  its  descriptive  character,  187  —  size 
attained  by  it,  its  hardihood,  appearance, 
&C.,  ib. — character  of  its  wood,  188 — its 
foliage,  ib.  —  propagation  and  treatment 
when  young,  A. — soil  and  situation  suited 
to  it,  ib. — rate  of  its  growth,  189 — rais- 
ing of,  from  seed  in  tiie  home  nursery, 
856. 

Norway  spruce  fir,  the,  first  notice  of  it  in 
Scotland,  8 — value  of  crop  of,  28  —  its 
botanical  character,  268 — its  foliage,  ib. — 
soil  suited  to  it,  269  —  character  of  its 
wood,  270 — its  propagation,  and  treatment 
when  young,  ib.  et  seq. — its  management 
in  the  home  nursery,  843— soil  suitable  to 
it,  887 — as  grown  on  moss,  542  —  weight, 
&c,  of  its  timber,  rough  and  manufactured^ 
681. 


Notching;  planting  of  young  trees  by,  809, 
811 — number  of  plants  per  day  put  in 
by,  870— how  done,  878. 

Nurseries,  first  establishment  of,  in  Scot- 
land, 4 — public,  how  to  choose  young  trees 
from,  816— crowded  state  of  the  trees  in, 
824. 

Nursery,  present  state  of  rearing  trees  in  the, 
85. 

Nursery,  home,  utility  of  the  proprietor  hav- 
ing a,  818 — account  of  that  at  Amiston; 
i6.  et  seq. — size  of  it  for  various  sizes  of 
estate,  320 — management  of  it,  ib. — selec- 
tion of  its  site,  soil,  &c.,  821 — number  of 
trees  required,  822— quantity  of  ground 
occupied  by  these,  ib.  et  seq. — reasons  for 
such  an  extent  being  needed,  824 — ^that  at 
Strathspey,  825  —  preparation,  draining, 
and  trenching  the  ground,  ih. — ploughing, 
laying  down  in  green  crop,  &c.,  826  — 
fencing,  ib. — expense  of  it  for  the  first 
year,  827 — making  the  roads  and  walks, 
ib. — plan  of  it,  829-rexplanation  of  this, 
880 — its  subdivision  and  formation  of  the 
roads,  ib. — edging  them,  and  the  plants 
for  this,  ib.  —  putting  in  these,  881  — 
young  trees  needed  the  first  year,  and' 
their  cost,  882  —  quantities  of  seed  re- 
quired, 883 — precautions  in  gathering,  &c., 
the  seeds,  884 — tabular  statement  connect- 
ed with  it,  335 — directions  for  planting, 
386 — plan  showing  the  division,  distribu- 
tion of  plants,  &c.,  337 — explanation  of  this, 
888 — the  planting  and  sowing  the  trees 
and  seeds,  ib.  et  seq. — the  hardwoods,  389 
et  seq. — ^the  larch,  846  et  seq. — Scots  pine, 
349  et  seq.— the  proper  time  for  planting, 
350 — the  sowing  of  the  tree  seeds,  352 
et  seq. — ^the  manure,  867 — green  crop  on 
unoccupied  portions,  858— management  of 
holly  and  thorn  plants,  ib.  —  border  for 
layering,  859  —  expenditure  to  close  of 
second  year,  360  —  management  during 
third  year,  861  et  seq. — general  remarks 
on  it,  362. 

Nurses,  disadvantages  of  planting  before 
hardwoods,  378. 

Oak,  the,  its  descriptive  character,  ftc.,  155 
— the  British,  character  of  its  timber,  Ac, 
ib. — the  two  species  of  British,  their  cha- 
racter, &c.,  156  et  seq.  —  distinction' be- 
tween them,  157  —  superiority  of  the 
pedunculate,  158 — uses  of  the  wood,  159 
— influence  of  soil,  &c.,  on  its  timber,  160 
—  as  a  coppice  wood,  ib. — the  raising  it 
from  seed,  161 — preservation  of  the  acorns 
from  vermin,  and  protection  of  the  young 
plants,  ib.,  162 — mossy-cupped  or  Turkey, 
168 — evergreen,  164 — planting  of,  in  the 
nursery,  889  et  seq.,  344  et  seq. — raising  it 
from  seed  there,  planting  the  acorns,  &c., 
352  et  seq. — price  of  timber,  at  various 
distances  from  market,  889 — as  grown  on 
moBS,  540 — periodical  increase  of  timber  in 
it,  in  different  circumstances,  561— weight 
of,  rough,  manufactured,  &c.,  635. 


696 


INDEX. 


Oak  bark,  the  stripping  of,  its  present  state, 
87  ^  the  stripping  and  drying  of,  529  — 
mode  of  procedure,  men,  &c.,  required,  &c., 
tb, — cost  per  ton,  530 — duties  of  the  vari- 

,  ous  workmen,  581  et  seq. — implements  for 
it,  582,  584  —  operation  of  stripping  the 
large  wood,  534 — and  the  small,  535 — stage 
for  drying,  586— turning,  &&,  during  dry- 
ing, 537 — best  times  for  stripping,  538 — 
cost  in  different  circumstances,  t6. 

Oak  coppice,  management  of,  524 — cutting 
down  the  trees,  and  removal  of  the  wood, 
ib.f  525— -care  required  to  avoid  injury  to 
the  bark  of  the  stoles,  525 — dressing  the 
latter,  526 — filling  up  blanks  in  the  ground 
with  young  plants,  527 — thinning  out  the 
young  shoots,  t6. — ^advantages  of  this,  t&. — 
pruning,  528 — average  return  from  it^  tb. 

OiJl  plantations,  statement  of  returns  from, 
21 — the  rearing  up  and  thinning  of,  482 — 
different  modes  of  forming  them,  ib.  etseq. — 
raising  from  acorns  in  the  forest,  438 — 
transplanting   and   cutting    over,  436  — 

k  planting  in  pits,  437 — distance  between  the 
trees,  488 — firs  as  nurses,  ib. — rearing  in 

'  exposed  situations,  ib.  —  without  other 
hardwoods,  ib.  —  necessity  of  nurses  in 
exposed  situations,  489 — pruning  when 
young,  440 — other  management  when 
young,  t&. — ^thinning  out  the  nurses,  441 
—  different  values  according  to  manage- 
ment, and  effects  of  free  access  of  air,  442. 

Octagonal  tree-guard,  the,  618. 

Ontario,  poplar,  the,  its  specific  character, 
culture,  &0. ,  201. 

Oriental  plane,  the,  190. 

Ornament,  planting  with  a  view  to,  16. 

Osiers,  soil  suitable  for,  cultivation  of,  &a, 
514— -management  of,  519. 

Palings,  wooden,  see  Wooden. 

Paling  hammer,  the,  92. 

Park  trees,  protection  of,  from  deer,  cattle, 
ftc.,612. 

Peat,  tee  Moss. 

Picea,  genus  of,  its  botanical  character,  274-^ 
pectinata,  ib.  et  teq. 

Pick,  the,  for  drain-making,  140. 

Pinaster,  the,  see  Cluster  pme. 

Pine,  on  the  grov^th  of  successive  crops  of,  on 
the  same  ground,  130 — Scots,  Weymouth, 
ioc.,  see  Scots  pine,  &c. 

Pine  and  fir  plantations,  management  of  old, 
when  reared  for  ornament,  482' — ^thinning, 
&o.,  of  them,  ib. — ^how  to  improve  neglected 
ones,  488 — dangers  of  not  thinning  when 
young,  ib. — management  of  old  for  a  crop 
of  timber,  485  et  seq, — necessity  of  careful 
thinning,  486. 

Pines,  situations,  &c.,  suited  to  the,  291  etseq. 
— ^making  of  pits  for,  809 — ^pruning  of,  see 
Pruning. 

Pinetum,  what,  295 — errors  in  those  at  pre- 
sent existing;  ib. — situation  to  be  selected 
for  it,  296— laying  it  out,  planting  &c.,  297 
et  uq, 

Pinus,  genus  of,  its  botanical  description,  285 


— species  of  it,  ib, — sylvestris^  236 — etro' 
bus,  248— pinaster,  245— excelsa,  252— 
laricio,  254--4nsignia,  256 — auBtriaca,  258 
— cembra,  260 — ponderosa,  262 — ^Lanabcr- 
tiana,  264. 

Pit  props,  prices  of,  at  various  distances  from 
market,  889 — ^raising  of  wood  for  it»  3^ 
et  seq. 

Pits,  niaking  of,  for  young  trees,  309 — plant- 
ing them  in,  810 — advantages  of  the  me- 
thod, ib. — when  to  be  dug  for  baitiwood 
trees,  363  —  making  of,  for  hardwood^ 
and  planting  them  in  these,  876  ef  weq. 

Plane,  the,  its  descriptive  character,  189 — 
—the  oriental,  190_xts  foliage,  191— the 
western,  198. 

Plantations,  on  their  present  state  in  Gieai 
Britain,  26 — laying  out  of  land  for,  44 — 
distinction  between  them  and  woods,  45 — 
selection  of  site,  siae,  Ac,  ib.  et  seq. — ^fiDoni 
suitable  according  to  ground,  43  et  mq, — 
strips,  Si  et  seq. — utality  of  fencing  and  ai- 
closing,  57  et  seq. — objections  to  grasiog 
them,  58— the  drainage  of  the  ground,  1S5 
et  seq. — ^importance  of  roads  in,  l45---dB- 
preciation  in  value  from  the  want  of  theai» 
146 — ^laying  off  and  making  them,  147 — 
making  close  or  shut  drains  in,  149 — gcsie- 

.  ral  remarks  on  formation  o^  291 — iw*leBtion 
of  trees  according  to  soil,  sitoation,  fta, 
292 — ^importance  of  adapting  the  trees  to 
the  different  soils  and  situations  in,  299 — 
general  rules  regarding  this,  300  et  seq. — 
expense  of  laying  down  land  under,  S99 — 
effect  of  form  of  plantation  on  thn,  tb. — 
cost  of  fencing,  400 — example  of  cost  in 
different  localities,  >5^.Jarge  cost  of  £aie- 
ing  when  small,  401 — ^keeping  free  from 
grass  and  weeds,  401  et  seq. — rearing  up 
and  management  of,  for  hop  poles,  503 
et  seq. — growing,  how  to  estimate  the  value 
of,  566  et  seq. — ^that  of  unthinned,  567— of 
thinned,  ib. — of  full  grown,  568 — ^r^Knting 
on,  its  importance,  638 — ^rules  for  goldaioe 
of  small  proprietors,  639 — ^beada  to  be  re- 
ported on,  642 — ^particulars  to  be  attended 
to  in  each  of  these,  648  ei  seq. — oak,  ees 
Oak — ^hardwood,  see  Hardwood— ooppioe^ 
see  Coppice,  &o. — ^ttiinning  of,  see  Thinning. 

Planting,  effects  of,  and  its  infinenoe  on  soil 
and  climate,  12  et  seq. — the  objects  of,  IS 
et  seq. — recent  improvements  in  that  of 
young  trees,  36 — districts  of  oonntiy  suit- 
able for,  48-- general  considerations  on,  304 
—dangers  of  having  it  done  by  oontnet, 
805 — examples  of  a  wrong  system,  ib. — ad- 
vantages of  its  being  done  by  the  proftie- 
tor's  own  servants,  ib. — importance  of  other 
operations  to  carry  on  sunultaneonsly  with 
i1^  306 — season  of  the  year  beat  adaptad 
for  it,  307— proper  weather  for  it,  308 — 
planting  in  pits  and  in  notdies,  309— dia> 
tance  at  which  the  trees  should  be  pat  in, 
311 — objections  to  thin,  and  advanisgM 
of  close,  812 — distances  on  diibrent  locaa- 
lities,  exposures,  &c.,  ib.  et  seq, — axgnmeBts 
against  thin,  814  et  teg.— manner  of  pro- 
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ceedingwith,  363 — neceesitj  of  experience, 
i6. — importanoe  of  drainage,  t6.^-when  the 
pits  should  be  nuide,  i6. — determination  of 
the  Mnda  of  trees  to  be  used  for  diffBrent 
soils  and  situation,  864  el  $eq. — ^table  of 
number  of  trees  required  at  different  din- 
tances,  366— calculation  of  numbers  need« 
ed,  367— bringing  forward  and  sheughing 
the  young  plasts  to  district  to  be  phmted, 
precautions  neoessaiy,  &c.,  368 — determi- 
nation of  number  of  men  required,  870 — 
marking  off  the  ground,  871— the  beet 
form  of  spade  for,  372 — giving  out  the 
trees,  t6. — notching  them  in,  873 — pre- 
cautions to  be  observed,  874 — ^making  pits 
for  hardwoods,  and  planting  these,  376  et 
aeq. —  adyantages  of  planting  hardwoods 
and  nurses  simultaneously,  378 — putting 
in  the  nurses,  379 — planting  in  moss,  ib, 
— and  in  various  other  soils,  ib,  et  itq. — 
by  the  mattock,  881 — larch  to  be  next  the 
hardwood,  383-— making  up  blanks  in  old 
plantations,  i6. — replanting  on  site  of  old 
plantations,  and  importance  of  rotation  of 
crop,  ib.  et  teq,  —  insect  infesting  pine 
woods,  and  how  to  prevent  its  ravages, 
384  et  teq. — precautions  to  be  observed  in 
planting  in  pits  and  on  slopes,  387 — ^the 
spruce  fir,  t6. — ^measurement  of  distances 
between  trees  in  glens  and  on  slopes,  388 
— injudicious,  as  a  cause  of  bark-bound, 
551. 
Planting  hoe,  the,  881— mattock,  811,  881— 

spade,  372. 
Plants,  various,  that  indicate  wetness  in  the 

soil,  187. 
Platanus,  genus  of,  its  descriptive  oharaoter, 

189— orientalis,  190— occidentalis,  198. 
Ploughing,    where    necessary   in    growing 

young  trees,  127. 
Policy  grounds,  stone  and  lime  walls  for  pro- 
tection of,  78. 
Poplar,  the,  description  of  genus,  194 — the 
bladL,  ib, — the  white,  or  abele  tree,  196  — 
the  grey,  198— the  aspen,  199— the  Lom- 
bardy,  200— the  black  Italian,  201— the 
Ontuio,  ib. 
Populus,  genus  of,  its  botanical  description, 
194— nigra,  i6.— alba,  196 — oanescens,  198 
— tremiSa,  19$^-£astigiata,  200-^monili- 
fera,  201 — candicans,  S). 
Portugal  laurel,  the,  as  a  hedge  plant,  75. 
Post  guide,  the,  for  wire  fences,  105» 
Post  mell,  the,  93. 
Private  contract,  sales  of  wood  by,  502 — 

form  of  contract)  503. 
Private  forests,  &a,  general  state  of,  in  Eng- 
land, 83. 
Privet,  the,  as  a  hedge  pkmt,  75 — as  an  edg- 
ing plant  in  the  nursery,  330. 
Propwood,  raising  of,  where  profitable,  ftc, 

392. 
Proprietors,  objections  to  their  manulaotor- 

ing  their  own  timber,  624  a  seq. 
Pruning,  present  state  of,  as  applied  to  forest 
trees,  36— different  opinions  held  re|;ard- 
ing,  as  applied  to  timber  treee^  405— its 


effects  on  the  tree,  406  et  »^.— professor 
Lindley  on  it,  407 — eflbcts  of  it  as  shown 
on  the  timber,  408 — injury  from,  before 
planting  the  trees,  409 — how  to  be  done 
when  planting,  ib, — after  management  in 
r^;ard  ta  it,  410— how  to  proceed  where 
it  has  been  neglected,  ib.  et  teq. — example 
of  its  injudicious  application,  412 — example 
of  how  it  should  be  done,  414 — instru- 
ments for  it,  4X8  et  «?$.'— best  season  for  it, 
419.^.as  applicable  to  coniferous  trees,  420 
— special  difficulties  of  it,  but  sometimes 
necessary  with  them,  ib.  et  seq. — how  to  be 
done,  421— removing  dead  branches  from 
them,  422 — excessive,  as  a  cause  of  bark- 
bound,  552. 

Pruning  chisel,  knife,  and  saw,  the,  418. 

Public  roup,  soling  of  wood  by,  491  et  teq. 

Pyrenees,  the,  suooessive  sone  of  climate  on, 
801. 

Pyrus  aucuparia,  the,  its  botanical  character, 
231 — ^its  culture,  Ac.,  ib, 

Quercus,  the  genus,  its  descriptive  character, 
ftc,  155 — species  of,  ib. — pedunoulata  and 
sescoliflora,  t5.  et  teq. — cerris,  168  el  teq. — 
ilex,  164. 

Babbits,  protection  of  young  trees  from, 
616. 

Railway  communication,  importance  of,  as 
opening  market  for  wood,  393. 

Bailway  sleepers,  raising  of  wood  for,  ftc, 
892,  898. 

Rait,  Mr,  table  of  weights,  Ac.,  of  rough  and 
manufactured  timber,  630  et  teq. 

Rake,  how  used  in  preparing  the  ground  for 
tree  seeds,  856. 

Redwood  willow,  the,  its  specific  character, 
culture,  kCf  206. 

Remarkable  pine,  the,  its  botanical  charac- 
ter, 256-^  its  foliage,  culture,  price,  ftc., 
257. 

Reporting  on  woodlands,  importanoe  of,  638 
' — ^hea<£  to  be  reported  on,  642 — ^particu- 
lars to  be  attended  to  in  each  of  these, 
643  et  teq. 

Ribbing  in  of  hedges,  objects,  Ac.,  o^  70 — 
cost  of  it,  t6. 

Riga  pin^  what,  241. 

Roads,  importance  of,  in  forests  and  planta- 
tions, 145 — depreciation  sustained  from  the 
want  of  them,  146  el  teq. — laying  off  and 
making  them,  147. 

•  Rock,  sowing  and  rearing  trees  on,  882. 

Romans,  arboriculture  among  the,  2. 

Rotation  of  crop,  importance  of,  in  the  home 
nursery,  362.^tB  importanoe  in  woodlands, 
383. 

RothiemnrchuB,  natural  Scots  pine  forests  at, 
237. 

Roup,  example  of  articles  and  conditions  of 
sale  of,  495,  498. 

Rowan,  tlie,  tee  Mountain  ash. 

Russia,  peculiarities  of  climate  in,  802,  808. 

Sales  of  timber,  how  conducted,  tee  Trees. 
X 
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Salix,  gemu  of,  its  botanical  deecriptioii,  208 
— alba,  t&. — ^RuBielllana,  206 — ^fragilis,  ib. 

Salt,  preparing  of  timber  for  preservation  by, 
629. 

Samara  of  the  asli,  the,  169. 

Sandstone  formations,  the,  not  suited  to  pine, 
180,  181. 

Saw  for  pmning,  the,  418. 

Saw^mills,  water  and  steam,  erection  of,  in 
connection  with  woodlands,  622 — fixed 
and  portable,  ib. — expense  of  water,  fixed 
and  portable  steam,  628 — should  not  be 
worked  by  the  proprietor  himself,  624— 
letting  them  out,  626. 

Scale,  cause  of,  and  treatment  of  trees 
affected  by  it,  556. 

Scotland,  peculiarities  of  dimate,  &o.,  in, 
802,  808. 

Scots  or  Wyoh  elm,  the,  its  culture,  &c.,  175 
et  8eq. — periodical  increase  of  timber  in  it, 
565. 

Scots  pine,  value  of  crop  of,  28 — itsbotanical 
description,  286^— its  foliage,  287 — ^natural 
forests  in  Scotland,  ib. — size  attamed  by  it, 
288 — ^influence  of  soU,  &c.,  on  its  timber, 
ib. — and  of  age,  289 — should  be  cut  up 
immediately  after  felling,  240 — ^uses  of  its 
timber,  ib. — are  there  two  varieties  of  it, 
ib. — ^propagation  of  it  from  seed,  241 — 
treatment  of  the  young  plants,  242 — soil 
and  situation  suited  to  it,  ib. — growth  in 
moaB  land,  248 — ^planting  and  management 
of,  in  the  home  nursery,  849 — prices  of,  at 
various  distances  from  market,  889 — as 
grown  on  moss,  541 — periodical  increase  of 
timber  in  it,  in  different  soils,  &c.,  568 — 
weight,  &o.,  of,  rough  and  manufactured, 
681. 

Soots  pine  plantations,  thinning  and  rearing 
of,  471— ^vantages  of  planting  the  coni- 
ferous trees  in  masses,  ib.  et  8eq. — ^rules  to 
be  followed  in  thinning,  472  et  teq. — ^best 
season  for  ft,  478. 

Soots  pine,  larch,  and  fir  plantations,  thinning 
and  rearing  of,  468 — ^illustrations  of  time, 
&c.,  when  thinning  is  needed,  ib. — ^how  to 
determine  this,  464 — ^influence  of  situation, 
ib. — ^^thinning  out,  and  rules  to  be  observed 
in  it,  465 — distances  after  first  thinniDg, 
ib, — should  not  be  pruned,  466— ^Umger  of 
partial  openings  in  them,  ib. — effects  of 
free  circulation  of  air,  467 — subsequent 
thinnings,  and  precautions  to  be  observed, 
468—  care  to  be  taken  in  felling  to  prevent 
injury  to  the  standing  crop,  ib. — frequent 
thinning  better  than  severe,  469 — age  at 
which  Winning  should  cease,  ib. — ^age  at 
which  timber  is  most  valuable,  470 — ^man- 
.  agement  of  neglected  ones,  ib.  et  teq. 

Sea,  influence  of  its  neighbourhood  on  cli- 
mate in  Britain,  10. 

Seed,  importance  of  its  being  gathered  from 
healthy  trees,  852 — raising  the  oak  from, 
direct  in  the  forest,  488 — ^premature  bear- 
ding of,  causes,  &c.,  of,  in  trees,  557. 

Seeds,  rearing  plants  from,  in  the  home 
nursery,  852  et  teq. 


Shears,  objections  to,  in  cutting  hednes,  69. 
Sheep,  fencing  of  park  trees  from,  612. 
Shelter,  value  of  woodlands  as  affording,  9— 

planting  for  the  purpose  of  producing,  15 

etgeq, — ^importance  of,  to  young  planti- 

tions,  57  et  aeq. 
Sheughing  young  oak  plants,  what,  339— 

young  trees,    how  done    prepazatiTe   to 

planting,  868  et  teq. 
Shrubs,  list  of,  suitable  for  underwood,  610. 
Silver  fir,  the,  first  notice  of,  in  Scotland,  8 

— botanical  character  of^  274 — ^its  foliage 

275 — sise  attained,  ib. — ^ita  timber,  276— 

propagation,  early  culture,  and  sc^  Ac, 

suitable,  276— management  of,  in  the  home 

nuneiy,  348. 
Situation,    kinds   o^  suitable  to  planting. 

48. 
Slitting  or  notching,  planting  young  trees  by, 

811. 
Soil,  variety  of,  in  Britain,  and  advantages  ol 

this  in  regard  to  woodlanda,  10 — effects  «l 

planting  on,  12  et  teq. — ^renewal  of,  for  old 

or  decaying  trees,  607. 
Spade,  the  best>  for  planting  young  tree^ 

872. 
Spanish  chestnut^  »ee  Chestni^ 
Spirit-level,  the,  and  how  used,  140,  14L 
Spruce  fir,  the,  tee  Norway  spruce  fir. 
Square  tree-guard,  the,  615. 
Stag-horn  top,  cause  of,  and  treatment  of 

trees  affected  by  it,  556. 
Stephens,  lir,  description,    &c.,   of   diain- 

making  by,  144. 
Bteuart,  Sir  Heniy,  his  machine  for  trans' 

planting  trees,  597. 
Stob-dyke,  the,  99. 

Stone  and  lime  wall,  situations  where  suit- 
able as  a  fence,  116^ 
Straining-screw,  the,  for  erecting  wire  fenoBa. 

107. 
Strathspey,  successive  crops  of  pine  grown 

in,  180 — ^forests,  the  saw-mills  in,  622. 
Strutt,  £.,  Elsq.,  transplanting  of  teees  at 

the  seat  of,  596. 
Stunted  growth  of  young  wood,  causes,  &c.» 

of,  in  trees,  558. 
Sunk  fences,  construction  o(   78  et  aeg. — 

various  kinds :  the  angular,  79  et  se;.— the 

trapezoid,  88 — situationa  where  suitable, 

117. 
Sweden,  the  larch  not  found  in,  303. 
Sweet  cheanut,  see  Chestnut. 
Switching-bill,  the,  and  switching  ol  hedges* 

69— its  cost,  70. 
Sycamore,  see  Great  Maple. 
Syon  house,  trees  planted  at,  3. 

Tanning,  stripping  and  drying  oak  and  other 
bark  for,  588. 

Temperature,  comparative  unifoimity  of,  in 
Britain,  11 — relations  of  height  to,  301. 

Thinning  plantations,  the  advantages  oC  fint 
recognisisd,  5 — neglect  of,  in  the  govern- 
ment forests,  28,  29,  30, 31— and  in  private 
ones,  84^pre8ent  state  of,  as  appUed  to 
forest  trees,  86 — necessity  and  objects  of 
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it,  423 — its  general  n^lect^  ib. — effects  of 
over-thinning)  ib.  —  and  of  under,  424  — 
distance  at  which  trees  should  stand  in 
different  circumstances,  &c.,  425 — import- 
ance of  its  being  systematic,  426 — scheme 
of  a  course  of  systematic,  427  et  seq. — 
effects  of  its  neglect,  430 — its  systematic 
application  on  simdl  properties,  i6.— and  on 
l^e,  431  et  m^.— as  applied  to  oak  planta- 
tions, 432  —  to  mixed  hardwood  ones,  444 
et  seq. — to  mixed  Soots  pine,  larch,  and  fir 

ones,  463  et  seq ^to  Scots  pine  ones,  471 

— to  fir  ones,  473 — to  larch,  475 — injudi- 
cious, as  a  cause  of  bark-bound,  552. 
Thinnings,  the  disposing  of,  476  —  cutting 
down  by  contract,  477 — advantages  of  this 
mode,  'U), — way  and  rates  at  which  dispos- 
ed of  at  different  sizes,  478 — impdlrtance 
of  contract  with  purchaser  before  cutting 
down,  ib. — mode  of  disposing  of,  491  — 
form  of  contract  for  cutting  down,  ib. 
Thorn,  the,  its  culture  as  a  timber  tree,  225 
et  seq. — raising  of,  from  seed  in  the  home 
nursery,  356  —  rearing  of,  in  the  home 
nursery,  358. 
Thorn  hedge,  rearing  and  management  of 
the,  69  et  seq. — soU  and  manuring,  60 — 
planting  with  ditch,  61  —  putting  in  the 
plants,  62 — expense  of,  64 — planting  with- 
out ditch,  ib.  —  advantages  and  cost  •  of 
latter  method,  65 — distance  of  plants,  time 
for  planting,  &c.,  66 — their  after  manage- 
ment, ib cleaning,  67 — reasons  against 

cutting  over  the  first  year,  ib. — importance 
of  cleaning,  68 — cost  of  it,  ib. — cutting, 
69— ribbing  in,  70— renewing,  71 — vari- 
ous forms  into  which  trained,  and  their 
suitability  to  different  circumstances,  72 
et  seq. — situations,  &c.,  to  which  suitable, 
115. 
Tilia,  genus  of,  its  botanical  description,  217 

— Europsea,  its  culture,  &c.,  ib.  et  seq. 
Timber,  cutting  down  and  manufacture  of, 
improvement  in,  87 — effects  of  pruning 
on,  408 — periodical  increase  of,  in  different 
species  of  trees,  559 — effects  of  soil,  situa- 
tion, management,  &c.,  on  it,  560 — in  the 
oak,  561 — the  larch,  562 — the  Scots  pine, 
563 — spruce  fir,  ib.  —  sycamore  and  ash, 
564 — black  poplar  and  Scots  elm,  565 — 
sweet  chestnut  and  beech,  ib. — valuation 
of  growing,  568— the  felling  of,  620— by 
the  proprietor's  servants  and  by  contract, 
ib. — ^by  the  purchaser,  and  conditions  to  be 
arranged,  621— cutting  close  to  the  ground, 
ib. — application  of  water  and  sleam  power 
to  its  manufacture,  622  —  on  proprietors 
manufacturing  their  own,  624 — preparing  it 
for  better  preservation,  627 — by  lime,  628 
— by  salt,  629— mixture  for,  i6.— weight  of 
different  kinds,  rough  and  manufactured, 
630  et  seq. — ^hedgerow,  see  Hedgerow. 
Timber  sales,  how  conducted,  see  Trees. 
Transplanting,  effects  of,  on  the  constitution 
of  trees,  573 — ^its  possibility,  ib. — failures, 
and  causes  of  these,  574 — methods  usually 
adopted,  i&.,  575— conditions  necessary  to 


suoceBB,  576 — ^method  of  preparing  large 
trees  for  it,  578  et  seq. — ^genend  rules  for 
this,  594 — expense  of  it,  595 — removal  of 
the  trees  after  preparation,  and  machines 
for  it,  596 — that  of  Mr  Mackay  at  Kingston 
Hall,  597 — machine  for  removing  smaller 
trees,  603  —  precautions  required  after  it, 
605— kinds  best  adapted  to  it^  606. 
Trapezoid  sunk  fence,  the,  83.  ^ 

Trees,  introduction  of  new  species  of,  5 — 
great  variety  of  foreign,  naturalised  in  Bri- 
tain, 1 1 — different  districts  suited  to  the  dif- 
ferent kinds,  t6.  et  seq. — ^the  preparing  of  the 
ground  for  planting,  125  —  objections  to 
trenching,  ib. — where  ploughing  is  neces- 
sary, 127— liming  and  manuring,  129 — ^im- 
portance of  draining,  ib. — should  successive 
crops  be  taken  from  the  same  land,  130 — 
drainage  as  applied  to  cultureof,  134 — its  im- 
portance to  them,  135 — flaying  down,  &a,  of 
the  drains,  136  et  seq. — as  a  profitable  crop, 
154 — their  ornamental  character,  t6.— im- 
portance of  adapting  them  to  soil  and  sit- 
uation in  the  plantations,  299  —  general 
rules  regarding  this,  300  et  seq. — import- 
ance of  attention  to  their  natural  geo- 
graphical distribution,  ib. — ^young,  different 
modes  of  planting :  in  pits,  309 — by  notch- 
ing or  slitting,  311 — distances  at  which 
they  should  be  planted,  ib.  et  seq.— how  to 
choose  from  public  nurseries,  316  et  seq. 
— determination  of  kinds  of,  for  various 
soils  and  situations,  864  et  seq. — table  of 
number  required  per  acre  at  different  dis- 
tances, 366— kinds  of,  most  profitable  in 
different  districts,  and  how  to  determine 
this,  SSS  et  seq. — various  circumstances 
which  should  regulate  the  kinds  to  be 
grown,  390  et  seq. — importance  of  clearing 
from  grass  and  weeds  when  young,  401  et 
«e^.— injury  done  to  them  by  game,  40a— 
theory  of  their  growth,  and  of  the  effects 
of  pruning  on  them,  406 — how  to  know 
when  they  are  matured,  and  how  they 
should  then  be  dealt  with,  487 — effects  of 
various  circumstances  in  hastening  or  re- 
tarding maturity,  488 — rules  for  determin- 
ing their  maturity,  489 — ^and  subsequent 
procedure,  490 — rules  for  the  cutting  down 
and  selling  of  them,  491 — sales  by  public 
roup  and  private  contract,  ib. — that  of  thin- 
nings, and  form  of  contract  for  cutting  them 
down,i6. — bulk  of  each  lot,  492— ^lotting  of 
them,  493 — numberingand  entering  the  lots, 
»6.— example  of  this,  494 — advertising  sale, 
ib.f  495 — articles  and  conditions  of  sale, 
495 — sales  on  large  scale,  496  —  form  of 
advertisement  for  such,  497  —  numbering 
the  trees,  ib. — articles  and  conditions  of 
sale,  498-—the8e  to  be  on  stamped  paper, 
500  —  example  of  roup  roll,  501  —  the 
sale,  502  —  sale  by  private  contract,  ib. 
—  form  of  contract,  503  —  its  sale  when 
cut  up,  and  calculations  regarding  this, 
505  et  seq.  —  kinds  of,  best  adapted  for 
growing  on  moss,  et  seq.  —  disease  in, 
its  external  symptoms  and  causes,  548^— 
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the  tigns  of  health,  549^decdptiTe  charac- 
ter of  some  of  these,  tft.  et  aeq. — diaeoaea  to 
which  aubject,  550 — ^bark-boand,  551  — moss 
or  lichen  on  the  bark,  553 — atag-hom  top, 
556— acale,  ib, — ^premature  bearing  of  aeed, 
557 — dropay,  ib. — ^olcera,  558 — wounda,  ib. 
— atunted  growth,  ib, — periodical  increase 
of  timber  in  difibrent  apeciea  of,  559  tt  teq. 
—  average  heights  of,  at  different  ages, 
566  —  timber,  valuation  of  growing, 
568 — meaaurement  o^  569 — ^valuation  by 
sight,  570 — ^form  of  book  for  entering  these, 
571 — effect  of  distance  from  market  on 
value,  572  r— effects  of  transplanting  on 
their  constitution,  573 — different  opinions 
held  on  it,  t6.->frequ6ncy  of  failure,  574 
— defective  methods  followed,  i6.,  575  — 
conditions  necessary  to  success,  576  — 
method  of  preparing  them  for  it,  578  et  teq, 
— general  rules  for  this,  594 — expense  of  it, 
595— their  removal  after  preparation,  and 
machines  for  it,  596 — ^that  of  Mr  Mackay 
at  Kingston  Hall,  597  —  machine  for  re- 
moving smaller  ones,  603— care  required 
subsequent  to  removal,  605 — 'kinds  best 
adapteid  to  it,  606~old  or  decaying,  mode 
of  renewing  the  health  of,  606  et  teq. — 
effects  of  underwood  on  the  health  of,  608 
— ^fencing  of  park  ones,  to  protect  them 
fh>m  cattle,  oc.,  612 — protecting  when 
young  from  hares,  rabbits,  &c.,  616 — tim- 
ber, felling  of.  Bee  Timber. 

Tree-guaitls,  various  forms,  ftc.,  of,  613  et 
aeq. 

Trenching,  objections  to,  in  preparing  the 
ground  for  young  trees,  125. 

Tidip  tree,  the,  its  botanical  description,  221 
— <n2lture  of  it,  id.— its  folkge,  222. 

Turf  dykes  with  paling,  building  of,  87  et 
$eq, — situations  where  suitable,  117. 

Turkey  oak,  the,  168— dif&culties  of  trans- 
planting it,  606. 

Turn  -  key,  the,  for  erecting  wive  fences, 
107. 

Tynningham,  plantations  by  the  eari  of  Had- 
dington at^  8. 

Uhsers,  causes,  Sao,,  of,  in  trees,  558. 

Ulex  Europna,  the  (whin),  as  a  hedge  plant, 

78. 
Ulmus,  genus  o(  its  botanical  description, 

171— various  species,  ib. — campestris,  ib. 

et  teq. — ^montana,  175  et  teq. 
Underwood,  effacts  of,  on  the  health  of  trees, 

608  et  eeq. — ^kinds  most  suitable,  and  their 

disposal,  610  —  its  proper  management, 

611. 
United  States^  excessive   cutting  down  of 

forests  in,  6 — timber  now  procured  from 

Canada,  8. 


Valuation,  modes  of,  for  growing  pksfcationB, 
566  et  seq. 

Vegetable  physiology,  importance  of  a  know- 
ledge o^  to  tiie  forester,  41. 

Walls,  construction  of,  in  sunk  fbnoes,  78u 

Walnut,  the,  its  botanical  description,  219— 
as  a  timber  tree,  t6.  —  its  foliage^  V^P^ 
gation,  &c.,  220 — its  management  In  the 
home  nursery,  845— raising  it  from  seed 
there,  355. 

Waste  lands,  improvement  of,  by  planting,  9. 

Weeds,  clearing  young  trees  in  the  planta- 
tions frY)m,  401  et  eeq. 

Western  or  American  plane,  the,  193. 

Wetness,  by  what  plants  indicated,  ItT. 

Weymouth  pine,  the,  intit>duoed  into  9bot- 
land,  8 — ^its  botanical  character,  243— sit- 
uation, ftc.,  suited  to  it,  ib, — ^ita  foliage, 
244— its  timber,  i&.— propagation,  &c.,  245. 

Whin  or  furze  hedges,  management,  ftc^  of, 
78 — where  unsuitable^  116. 

Whins,  injury  done  to  young  trem  frtxn,  401 

White  poplar,  the,  its  spedfio  chanoter,  oal- 
ture,  ftc.,  196. 

Wickets,  the  construction  of,  123. 

Willow,  the^  its  botanical  description,  203— 
the  Huntingdon,  ib, — ^the  Bedford,  20^~ 
the  redwood,  ib. — as  grown  on  moea^  542. 

Willows,  cultivation  of,  for  osierBy  614^  519 
et  eeq. 

Wire  fences,  the  erection  of^  99  ei  ae^.— thsir 
cost  on  wooden  posts,  111— on  Iron  up- 
rights, 112 — cost  of  the  latter,  IIS— -combi- 
nation of  iron  posts  and  wooden  Qprigfate, 
114— situations  to  which  snitable^  1 1 6, 113. 

Wire  straightening  machine,  the^  105. 

Wood,  distinction  between  a,  and  a  plsata- 
tion,  45. 

Wood,  the  value  of,  as  a  crop  on  land,  16 
et  aeq. — circumstances  whidi  inflnanes  ifei 
value,  17 — illustrations  of  its  valne,  ib.  et 
eeq. — influence  of  locality,  ftc,  on  this,  26 
et  seq. — ^prices  of  varioos  kinds  of,  in  dif- 
ferent localities,  389. 

Wood  sales,  how  conducted,  $ee  Trees. 

Wooden  palings,  various  kinds  of,  and  pat- 
ting them  up,  91  et  9eq,-^oot^  of  horiaontal, 
95  et  aeg.- the  upright,  97— its  cost,  9S- 
where  suitable  as  a  fence,  118. 

Woodlands,  countries  in  which  required,  S— 
their  importance  in  Great  Britain,  *!  etteq. 
— reasons  for  their  extension  there,  Setmf. 
^ts  suitableness  as  regards  soil  and  di- 
mate  to  them,  10. 

Woelmer  forest,  report  on  state  o^  31. 

Wounds,  causes,  &c.,  of,  in  treee^  558. 

Wych  elm,  tiie,  175  et  aeq. 

Tew,  the,  as  a  hedge  plant,  75* 


THE    END. 
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